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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

Isagro USA, Inc. 
c/o Amy Plato Roberts 
Technology Sciences Group, Inc. 
712 Fifth St., Suite A 
Davis, CA 95616 

December 3, 2013 

OFFICE OF CHEMICAL SAFETY 
AND POLLUTION PREVENTION 

Subject: Application for Minor Formulation Notification to add producers for the basic 
formulation Confidential Statement of Formula (CSF). 
IR9804 
EPA Reg. No.: 89285-1 
Your submission dated October 14, 2013 
Decision Number: 484000 

Dear Ms. Roberts: 

The Biopesticides and Pollution Prevention Division is in receipt of your application for Notification 
under PR Notice 98-10 dated above. A preliminary screen of this request has been conducted for its 
applicability under PR Notice 98-10 and it has been determined that the action requested falls within the 
scope of PR Notice 98-10. Our records have been duly noted and the application submitted has been 
stamped "Notification Accepted". The acceptable basic formulation CSF dated October 14,2013 and 
stamped application will be placed accordingly in our records. The acceptable basic formulation CSF 
dated October 14,2013 supersedes all previous acceptable basic formulation CSFs. 

If you have any questions concerning this action, please feel free to contact Mr. Colin Walsh at (703) 
308-0298 or via email at walsh.colin@epa.gov. 

Sincerely, 

Linda A. Hollis, Chief 
Biochemical Pesticides Branch 
Biopesticides and Pollution Prevention 
Division (7511P) 
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Please rer.td instrvctions on reverse side before completing form. Form Aooroved" OMB No" 2070-0060. Aooroval exoires 05-31-98 

D Registration 
OPP Identifier Number 

SEPA United States 

Environmental Protection Agency 0Amendment 
Washington. DC 20460 r:;;;J Other 

Application for Pesticide - Section I 
1. Company/Product Number 2. EPA Product Manager 3. Proposed Classification 

89285·1 Linda Hollis 
r:;;;J None D Restricted 4. Company!Product (Name) PM# 

IRF9804 91/Biochemicai/BPPD 
5. Name And Address Of Applicant (Include ZIP Code) 6. Expedited Review. In accordance with FJFRA Section 3(c)(3) 

lsagro USA, Inc. (b)(i), my product is similar or identical in composition and labeling 

430 Davis Drive, Suite 240 
to: 

Morrisville, NC 27560 
EPA Reg. No. 

D Check if this is a new address 
Product Name 

Section II 

: D Amendment - Explain below. D Finat Printed labels in response to 

D Resubmission ln response to Agency letter dated 
Agency fetter dated 

D ~Me Too¥ Application. 
r8J Notification - Explain below. D other- Explain Below. Notification Accepted 
Explanation; Use additional page(s) if necessary. {For section I and Section IL) Date: DEC 0 3 2Di3 
Notification to add alternate formulation sites. 

Reviewer: ~ ' c.JcJ 6 &.___ 
This notification is consistent with the provisions of PR Notice 98-10 and EPA regulations at 40 CFR 152A6, and no other changes have 
been made to the labeling or the confidential statement of formula for this product. I understand that it is a violation of 18 U.S.C. Sec" 1001 
to willfully make any false statement to EPA. I further understand that if this notification is not consistent with the terms of PR Notice 98·1 0 
and 40 CFR 152.46, this product may be in violation of FIFRA and J may be subject to enforcement action and penalties under sections 12 

Section Ill 
1. Material This Product VV11! Be Packaged In: 

Child Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

D Yes· D Yes D Yes ~ Metal 

r:;;;J No r:;;;J No r:;;;J No ~ Plastic 

* Certification must lf~Yes" No. per lf"Yes" No. per F= Glass 

be submitted Unit Packaging wgt Container UniT PacKaging ~~~gt Container F= Paper 

'- Other (Specify) 

3, Location ot Net Contents Information 4, Size(S} Retail Container 5. ~tlon or Label Directions 

r:;;;J Label D Container 40 - 168 gallons On Label 
On Labeling accompanying product 

6- Manner in Wllch Label is Affixed to Product 

~ 
Lithographed D Other Pager glued 

'- Stenciled 

Section IV 
1. Contact Point (Complete items directly below for identification of individual to be contacted, if necessaty, to process this application.) . . 
Name Title T efephone No, (fncl:l.de ArP.Cl Code} 
Mel Graben I mgraben@isagro-usa.com Regutatory Manager (91&) ;;H-~203 ·. 

Certification 6" Date f>.p~?lid:ttf'Jn 
I certify that the statements f have made on this form and alt attachments thereto are true. accurate and complete; , Recei:;ed 

I acknowledge that any knowingly false or misleading statel'\"ient may be punishable by fine or imprisonment or (Slampf>d) 
both under applicable !aw. 

:t Signature 3. Title 

~ 
Regulatory Consultant/ aroberts@tsgusa.com · 

4. Typad Name 5, Date 
Amy Plato Roberts October 14, 2013 

- - "' EPA Form 8570 1 (Rev. 8 94) Prev1ous ed1t1ons are obsolete 
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Materia I Sent for Data xtraction 
Reg, # __ H_:!A__;;;tf....-:Fi:...._~_:_l __ 

Description : _-~.N...:w;,.l2,4~id""-~-fj.:u. ;,.J::. ~::::..;· c=.::::.tfL...JOJ_.:.n__:__ ____ _ 

D Material(s) Sent to Data Extraction Contractors.: 

1 New Stamped Labe! Dated ""--'+-+'-.......:; 

D Notification Dated -----

0 New CSF(s) Dated ____ _ 

D Other: _________ _ 

D Decision #: _______ _ 

0 Other Action/Comments: ________ _ 

File this coversheet and attached materials in the jacket. It must be 
well organized and clipped together, NOT STAPLED. Then give the 
jacket with the coversheet and materials to staff In the Information 
Services Center (ISC) (Room S-4900). If a jacket is full or only 
available as an image, please file materials in a new jacket and bring it 
down to the (ISC). For further information please call 703-605-0716. 

Reviewer: Gv: 11~ buJvtd1-
Phone: ]10'5 (Do'S'" t:{5:/3':. 

Date: q I 5o /fht3 
I I 

Division : ---"'-!b--~.f...;..(j; __ ; ___ _ 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs 

Biopesticides and Pollution Prevention Division (7511 P) 
1200 Pennsylvania Avenue NW 

Washington. DC 20460 

NOTICE OF PESTICIDE: 
.lL Registration 

Name and Address of Registrant (include ZIP Code): 

Amy Plato Roberts 
lsagro USA, Inc 
P.O. Box 990 
Hailey, ID 83333 

EPA Reg. Number: Dare of lsst..<ance: 

89285-1 

Term of Issuance: Unconditional 

NaMe of Pesticide Product 

IR9804 

On the basis of information furnished by the registrant, the above named pesticide is hereby registered under the Federal Insecticide, Fungicide 
and Rodentidde Act. 

Registration is ln no way to be construed as an endorsement or recommendation of this product by the Agency, in order to protect health and the 
environment, the Administrator. on his motion, may at any tlme suspend or cancel the registration of a pestlclde In accordance with the Act. The 
acceptance of any name in connection with the registration of a product under this Act is not to be construed as giving 1he registrant a right to 
exclusive use of the name or to its use if it has been covered by others. 

This registration does not eliminate the need for continual reassessment of the pesticide. If EPA detennines at any 
time that additional data are required to maintain in effect an existing registration, the Agency will require submission 
of such data under section 3(c)(2)(B) ofFIFRA. This product is unconditionally registered in accordance with FIFRA 
Sec. 3(c)(5) provided you: 

I. Submit and/or cite all data required for registration of your product under FIFRA section 3(cX5) when the 
Agency requires all registrants of similar products to submit such data. 

2. Revise the EPA Registration Number to read, "EPA Reg. No. 89285-1." 

3. Submit two (2) copies of the final printed labeling before you release the product for shipment. Refer to the A-
79 enclosure for a further description of final printed labeling. 

A stamped copy of the label is enclosed for your records. 

Signature of Approving Official: 
D~te: 

f
r I ('\ 

(' . c . . .. , .... /i;~· ""{",. 
~. L <l/ · 0 ,._ \ 

J (?:< 
Robert McNally, Director, \) 
Biopesticides and Pollution Prevention Division 
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IR9804 
Soil Treatment Pesticide for Formulating Purposes Only 

ACTIVE INGREDIENT : 
Allyl isothiocyanate (CAS No. 57-06-7)* ...... 99.8% ACCEPTED 
OTHER INGREDIENTS : .. 0.2% 
TOTAL: .. . . ............ 100.0% SEP 2 6 2013 
·This product contains 8.5 lbs. active ingredient per gallon. 

Under the Federal Insecticide, Fungicide, 
.. ,and Rodenticide Act, as amended, for 

KEEP OUT OF REACH OF CHJLDRE,'the pesticide registered under 
DANGER-.. PEUGRO E'PA Reg. No. f~ 'N-5 -! 

Si usted no entiende Ia etiqueta. busque a alguien para que se Ia explique a usted en 
detalle. (If you do not understand the label find someone to explain it to you in detaiL) 

.. FIRST AID . . . . 

! -Move person to fresh air. 

IF INHALED 1· If person Is not breathing, call 911 or an ambulance, then give artificial 
respiration, preferably mouth-to-mouth. if possible. 

, Call a polson control center or doctor for further treatment advice, 
·Hold eye open and rinse slowly and gently with water for 15 to 20 minutes . 

IF IN EYES . Remove ccntact lenses, if present, after the first 5 minutes, then continue I 
nnsmg eye, 
·Call a polson control center or doctor for treatment advice. 

IF ON SKIN OR 

I 
· Take off contaminated clothing. 

CLOTHING 
·Rinse skin immediately with plenty of water for 15 to 20 minutes. 
· Call a poison control center or doctor for treatment advice. 

' · Call a poison control center or doctor immediately for treatment advice. 
' IF SWALLOWED .1· Have person sip a glass of water if able to swallow. 

· Do not induce vomiting unless told to do so by a poison control center or doctor. 
· Do not oive anvthlna bv mouth to an unconscious oerson. 

NOTE TO PHYSICIAN: Because rapid absorption may occur through lungs if product is aspirated and 
cause systemic effects, the decision to induce vomiting or not should be made by a physician. 

Have the product container or label wlth you when calling a polson control center or doctor, or going for 
treatment 

For Chemical Emergency 
Spill Leak Fire Exposure or Accident 

Call CHEMTREC Day or Night 
Domestic North America 800.424-9300 

lnternational703-527-3883 (collect calls accepted) 

EPA Registration No.: (pending as File Symbol 89285-R) 
EPA Establishment No.: XXXXXX 

NET CONTENTS: 

lsagro USA, Inc. 
430 Davis Drive, Suite 240, Morrisville, NC 27560 

!R9804: E.~ A Reg. No. (pending as File Symbol 89285-.'\) 
Label version (1) dated August 29, 2012 

Page 1 of 3 
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BIOPESTICIDES REGISTRATION ACTION DOCUMENT 

Oil of Mustard and 
Ally Isothiocyanate (AITC) 

PC Code: 004901 

U.S. Environmental Protection Agency 
Office of Pesticide Programs 

Biopesticides and Pollution Prevention Division 

(last updated September 26, 2013) 
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4 

11



Oil of Mustard and Allyllsothiocyanate (AITC) 
PC Code 004901 
Biopesticides Registration Action Document 

I. EXECUTIVE SUMMARY 

Allyl isothiocyanate (AITC) is a naturally occurring component of Oil of Mustard, which was 
first registered by the Agency for pesticidal use in 1962. As part of Oil of Mustard, AITC has 
been determined by the Agency to be the residue of concern and, as such, has been well 
characterized in the Reregistration Eligibility Decision for Flower and Vegetable Oils (EPA, 
1993), the Biopesticides Registration Action Document for Oriental Mustard Seed (PC Code 
014921) (EPA, 2008), and the Vegetable and Flower Oil Summary Document for Registration 
Review (EPA, 20 I 0). AITC is produced naturaily when enzymes of the mustard plant, 
myrosinase and glucosolinate, are in the presence of water. In addition to its presence in mustard, 
AITC can be found in food commodities such as cooked cabbage, kale, and horseradish. It is 
synthetically produced from allyl iodide and potassium thiocyanate. In pesticidal products, AITC 
is used as an insect and animal repellent, feeding suppressant, insecticide, fungicide, herbicide 
and nematicide. 

The Agency has registered the manufacturing-use product (MP), IR9804 (EPA Reg. No. 89285-
1) and end-use product (EP), IRF135 (EPA Reg. No. 89285-2). These products contain synthetic 
AITC at 99.8% and 96.3%, respectively. IRF135 is intended for use as an insecticide, fungicide, 
herbicide and nematicide to be applied (I) by tractor mounted shank injection at a depth of 8 to 
15 inches, followed by tarp overlay, (2) by drip injection, also covered by tarp overlay, and (3) 
by deep injection to depths greater than 17 inches, with no tarp covering. This is the first 
proposed soil fumigant containing AITC as its active ingredient. IR9804 is intended for 
formulation into end-use products for soil treatment. The label application methods are for pre­
plant applications, which are considered as none food uses. No residual activity is expected and 
the active ingredient and its degredates will dissipate prior to crop seeding. 

The Agency has concluded that adequate mammalian toxicology data are available to support 
AITC (EPA, 1993; EPA 2010). The oral LD50 in rats is 339 mg/kg (EPA, 1993). Human 
exposure to AITC is expected to be minimal from the proposed MP and soil treatment EP, 
IR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No. 89285-2) (EPA, 2013). The active 
ingredient is not likely to result in adverse human health effects, based upon available reports 
and information. 

AITC rapidly degrades in the environment by normal biological, physical and/or chemical 
processes that can be reasonably expected to exist where the pesticide is applied (EPA, 2013). In 
each case of registration of products containing AITC, sufficient data or information has been 
submitted to demonstrate that there will be no toxicity or adverse effects to nontarget organisms 
with the exception of certain insects and honey bees (EPA, 2008). The Agency has concluded 
that the honey bee toxicity issue can be appropriately addressed thru end-use product label 
mitigation. 

On October I, 2009, the U.S. Environmental Protection Agency (EPA or the Agency) announced 
a policy to provide a more meaningful opportunity for the public to participate in major 
registration decisions before they occur. According to this policy, EPA provides a public 
comment period prior to making a registration decision for the following types of applications: 
new active ingredients; first food uses; first outdoor uses; first residential uses; or any other 
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Oil of Mustard and Allyl Isothiocyanate (A lTC) 
PC Code 00490 I 
Biopesticides Registration Action Document 

registration actions for which EPA believes there may be significant public interest. 

Consistent with the policy of making registration decisions more transparent, the public was 
provided 15 days in which to submit comments to the Agency regarding its pending decision to 
register products containing AITC for use as a pre-plant soil treatment. The following documents 
are available for comment in the docket, identification number EPA-HQ-OPP-2013-0658: a draft 
of this Biopesticides Registration Action Document (BRAD), the draft product labels for IR9804 
(EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No. 89285-2), and the Agency science review 
memorandum for these products (EPA, 2013). The public participation comment period was 
open from September II, 2013 - September 25, 2013. No comments were received during this 
period. 

Following the public participation comment period, the draft BRAD was updated to include 
additional information on AITC degredates and the draft product label for IRFI35 (EPA Reg. 
No. 89285-2) was revised to include: I) a five day entry restricted period, 2) directions on 
notification/sign posting before application, 3) clarification of methods to determine soil and 
weather conditions, and 4) a table of contents. 

The Agency determined that a fumigant management plan, as required for conventional pesticide 
soil fumigant, is not required for IRFI35 (EPA Reg. No. 89285-2) since AITC is not a restricted 
use pesticide, and all hazards will be mitigated by the personal protective equipment, restricted 
entry period, and notification requirements included on the product label. 

Altogether, the Agency believes that, based on the existing information in the Agency's database 
on AITC and the recent information submitted in support of the registration of pesticide products 
containing AITC for pre-plant soil treatment, it is in the best interest of the public to issue the 
registrations for IR9804 (EPA Reg. No. 89285-1) and IRFI35 (EPA Reg. No. 89285-2). The 
basis for this decision can be found in the science review memorandums for these products 
(EPA, 20 13a; EPA 20 13b) and the existing information in the Agency's database on AITC, all of 
which are characterized in this BRAD. 

For definitions of scientific terms, please refer to http://www.epa.gov!pesticides/glossarv!. 
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Oil of Mustard and Allyl Jsothiocyanate (AITC) 
PC Code 00490 I 
Biopesticides Registration Action Document 

II. ACTIVE INGREDIENT OVERVIEW 

Common Name: 

Chemical Names: 

Trade & Other Names: 

CAS Registry Number: 

OPP Chemical Code: 

Type of Pesticide: 

Biochemical Classification 

Oil of Mustard 

!-Propene, 3-isothiocyanato-
2-Propenyl isothiochyanate 
3-Isothiocyanato-1-propene 
Allyl isosulfocyanate 
Allyl isothiocyanate 
Allyl mustard oil 

Oil of Mustard 
Allyl isothiocyanate (AITC) 

57-06-7 

004901 

Biochemical Pesticide- insect and animal repellent, 
feeding suppressant, insecticide, fungicide, herbicide and 
nematicide 

Oil of Mustard, containing the residue of concern AITC, was first approved by the Agency for 
use in a registered product as a biochemical insecticide in 1962. For more information regarding 
product chemistry data requirements, please refer to Tables 1 thru 4 in Appendix A for this 
document. 

III. REGULATORY BACKGROUND 

A. Application for Pesticide Registration 

On August 29, 2012, Technology Sciences Group, Inc., on behalf oflsagro USA, Inc. (hereafter 
referred to as "Isagro" or "applicant"), 430 Davis Drive, Suite 240, Morrisville, NC, 27560, 
submitted applications to register a new biochemical pesticide products, IR9804 (EPA Reg. No. 
89285-1) and IRF135 (EPA Reg. No. 89285-2), containing AITC as their active ingredient. 
IRF135 is intended for use as an insecticide, fungicide, herbicide and nematicide to be applied to 
be applied (1) by tractor mounted shank injection at a depth of 8 to 15 inches, followed by tarp 
overlay, (2) by drip injection, also covered by tarp overlay, and 3) by deep injection to depths 
greater than 17 inches, with no tarp covering. IR9804 is intended for formulation into end-use 
products for soil treatment. 
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Oil of Mustard and Allyl lsothiocyanate (AITC) 
PC Code 00490 I 
Biopesticides Registration Action Document 

B. Food Clearances/Tolerances 

AITC is exempt from the requirement of a tolerance as stated at 40 CFR § 180.1167: 

40 CFR § 180.1167 Allyl isothiocyanate as a component of food grade oil of mustard; exemption from 
the requirement of a tolerance. 

The insecticide and repellent Allyl isothiocyanate is exempt from the requirement of a tolerance for 
residues when used as a component of food grade oil of mustard, in or on all raw agricultural commodities, 
when applied according to approved labeling. 

The end-use product, IRF135 (EPA Reg. No. 89285-2), is labeled for pre-plant soil application 
only. The active ingredient (synthetic AITC) and its degradates will dissipate prior to planting. 
The Agency considers this to be a non-food use and, therefore, a tolerance or exemption from the 
requirement of a tolerance is not required. 

IV. RISK ASSESSMENT 

A. Product Analysis Assessment ( 40 CFR § 158.2030) 

Biochemical pesticide product analysis data requirements include product chemistry and 
composition, analysis and certified limits, and physical and chemical characteristics. Product 
chemistry and composition data include information about the identity of the active ingredient, 
the manufacturing process, and discussion of the potential for formation of unintentional 
ingredients. Analysis and certified limits data include information on analysis of samples and 
certification of limits. Physical and chemical characteristics data describe basic characteristics of 
the registered pesticide products, including color, physical state, odor, stability, miscibility, pH, 
corrosion characteristics, viscosity and density. 

All product chemistry data requirements have been satisfied for the active ingredient (Oil of 
Mustard/AITC) and the proposed products, IR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA 
Reg. No. 89285-2). Refer to Tables 1 thru 4 in Appendix A for a summary of product chemistry 
data specific to these products. Refer to the Vegetable and Flower Oil Summary Document for 
Registration Review (EPA, 201 0) for a summary of product chemistry information for Oil of 
Mustard/ AITC. 

B. Human Health Assessment 

1. Tier I Toxicology 

AITC has already been assessed by the Agency and the Agency has concluded that adequate 
mammalian toxicology data are available to support this biochemical pesticide (EPA, 1993; 
EPA, 2008; EPA 2010). In addition, adequate mammalian toxicology data and information are 
available to support registration ofiR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No. 
89285-2). This information is summarized below and listed in Table 5 in Appendix A of this 
document. 
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Oil of Mustard and Allyl lsothiocyanate (A lTC) 
PC Code 00490 I 
Biopesticides Registration Action Document 

Acute Toxicity for IR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No. 89285-2) 
(OCSPP Guideline Nos. 870.1100, 870.1200, 870.1300, 870.2400, 870.2500, and 870.2600; 
Master Record Identification (MRID) Nos. 488241-03 thru -07): 

The acute oral toxicity in rats for IF9804 (EPA Reg. No. 89285-1), containing 99.8% AITC, is 
LD50 = 425.4 mg/kg. Acute dermal toxicity (rat) is LD50 > 200 mglkg, and acute inhalation 
toxicity (rat) is LCso > 0.21 mg/L. Therefore, IR9804 (EPA Reg. No. 89285-1) is categorized as 
Toxicity Category II for acute oral toxicity, acute dermal toxicity, and acute inhalation toxicity. 
It is categorized as Toxicity Category I for primary eye irritation and primary dermal irritation 
due to its corrosivity, and is classified as a dermal sensitizer. No hypersensitivity incidents have 
been reported. 

Guideline studies for acute human health toxicity testing were not submitted for the EP, IRF 135 
(EPA Reg. No. 89285-2). In lieu of Guideline studies, the applicant submitted a request to bridge 
the acute toxicity data submitted in support of the TGAIIMP (containing 99.8% AITC) to 
support the acute toxicity data requirements for the EP (containing 96.5% AITC). The Agency 
has determined this request to be acceptable based upon the substantial similar formulation 
between these two products. 

Subchronic Toxicity, Developmental Toxicity, and Mutagenicity Testing for IR9804 (EPA 
Reg. No. 89285-1) (Tier I) (OCSPP Guideline Nos. 870.3100, 870.3250, 870.3465; 870.3700, 
870.5100, 870.5300, 870.5375; MRID No. 48824108): 

A Guideline 90-day oral toxicity study was not submitted. In lieu of a study, the applicant cited a 
90-day oral toxicity study conducted by the National Toxicology Program (NTP, 1982) on 
F344/N rats dosed with 1.5 to 25 mg AITC/kg-body wgt/day, five days per week for 13 weeks 
which had a No Observed Adverse Effect Level (NOAEL) of25 mg AITC/kg-body wgt/day, the 
highest level tested. No mortalities occurred during the course of the study and no treatment­
related effects were observed on tissues obtained from the test animals when compared to non­
treated controls. There were no differences in body weights between treated animals and non­
treated controls (EPA, 2013a). 

A Guideline 90-day dermal toxicity study was not submitted. The applicant requested and was 
granted a waiver based on the fact that the product is not intended for application to human skin 
and prolonged or repeated dermal contact is not expected when EPs for pre-plant soil treatment 
are applied in accordance with Agency approved use directions and PPE (for handlers: coveralls 
worn over long sleeve shirt and long pants, chemical resistant footwear plus socks, chemical 
resistant gloves, protective eyewear, and an air purifying respirator). Similarly, a Guideline 90-
day inhalation toxicity study was not submitted. The applicant requested and was granted a 
waiver based on the fact that repeated inhalation exposure to AITC aerosol, vapor or gas is 
highly unlikely and not expected, when the EPs for pre-plant soil treatment is applied in 
accordance with EPA approved label use directions and PPE. 

A Guideline Prenatal Developmental Toxicity study was not submitted. In lieu of a study, the 
applicant cited a study in which AITC was one of 16 chemically-related compounds evaluated in 
order to correlate potential developmental toxicity with molecular structure. In this study, no 
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difference in the percentage of abnormal fetuses in AITC-treated offspring were detected 
compared to control, and no difference between treated and control in the percentage of dead 
fetuses was detected. The authors concluded that AITC did not display any teratogenic potential 
at the NOAEL of 60 mg/kg. The 60 mg/kg dose would be equivalent to 4.2 g AITC for a 
standard 70 kg human (EPA, 2013a). 

Guideline Mutagenicity studies were not submitted. In lieu of a study, the applicant cited a 
battery of mutagenicity studies on AITC conducted by the National Toxicology Program (NTP). 
In this battery, two reverse mutation studies confirmed that mutagenicity responses were 
negative in all strains tested with and without S9 activation. In three in vitro mammalian gene 
mutation studies, a negative response was observed in the first trial using mouse lymphoma cells 
without S9 activation at concentrations ranging from 0.05 to 0.8 mg/mL AITC. A second trial 
without S9 exhibited a significant increase in average mutant frequency and significant reduction 
in relative total growth at AITC concentrations of 0.4, 0.6, and 0.8 mg/mL; 1.0 mg/mL was 
cytotoxic. A third trial without S9 also exhibited a significant increase in average mutant 
frequency at concentrations of 0.6 to 1.4 mg/mL and a significant reduction in growth; a 
concentration of 1.6 mg/mL was cytotoxic. It is noted that the positive results were observed 
without S9 activation and in the presence of substantial cytotoxicity. An in vivo mammalian 
chromosome aberration study was conducted with mice dosed intraperitoneally with 0, 25, or 50 
mg/kg AITC and compared against mice dosed with a positive control, dimethylbenzanthracine 
(DMBA). Increases in chromosome aberrations were not observed in AITC treated mice when 
compared to non-treated (negative) controls, while a positive response was observed in DMBA­
treated mice. The Agency has determined that the weight of evidence demonstrates that AITC is 
not likely to be a mutagen. In addition, the method of application and rapid degradation rate for 
the proposed pre-plant soil treatment, together with appropriate PPE, mitigates exposure to 
humans (EPA, 2013a). 

2. Tier II and Tier III Toxicity Studies 

The biochemical pesticide Human Health Assessment data requirements for Tier II and Tier III 
were not required due to the low toxicity of the active ingredient and the low levels of exposure 
expected from its intended uses in EP products. 

3. Effects on the Endocrine System 

As required under FFDCA section 408(p ), EPA has developed the Endocrine Disruptor 
Screening Program (EDSP) to determine whether certain substances (including pesticide active 
and other ingredients) may have an effect in humans or wildlife similar to an effect produced by 
a "naturally occurring estrogen, or other such endocrine effects as the Administrator may 
designate." The EDSP employs a two-tiered approach to making the statutorily required 
determinations. Tier I consists of a battery of II screening assays to identify the potential of a 
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) hormonal 
systems. Chemicals that go through Tier 1 screening and are found to have the potential to 
interact withE, A, or T hormonal systems will proceed to the next stage of the EDSP where EPA 
will determine which, if any, of the Tier 2 tests are necessary based on the available data. Tier 2 
testing is designed to identify any adverse endocrine related effects caused by the substance, and 
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establish a dose-response relationship between the dose and the E, A, or T effect. 

Between October 2009 and February 2010, EPA issued test orders and data call-ins for the first 
group of 67 chemicals, which contains 58 pesticide active ingredients and nine inert ingredients. 
This list of chemicals was selected based on the potential for human exposure through pathways 
such as food and water, residential activity, and certain post-application agricultural scenarios. 
This list should not be construed as a list of known or likely endocrine disruptors. 

AITC (as contained in Oil of Mustard) is not among the group of 58 pesticide active ingredients 
on the initial list to be screened under the EDSP. Under FFDCA section 408(p), the Agency must 
screen all pesticide chemicals. Accordingly, EPA anticipates issuing future EDSP test orders and 
data call-ins for all pesticide active ingredients. 

For further information on the status of the EDSP, the policies and procedures, the list of67 
chemicals, the test guidelines and the Tier I screening battery, please visit our website: 
http://www.epa.gov/endo/. 

4. Dose Response Assessment 

No toxicological endpoints have been identified for Oil of Mustard or AITC; therefore, a dose­
response assessment was not required. 

5. Drinking Water Exposure and Risk Characterization 

No significant exposure from drinking water is expected when products containing Oil of 
Mustard or AITC are used according to the product label directions. AITC is a naturally 
occurring component of the human diet and degrades rapidly in the soil with a short half-life 
(TYz) ranging from 20 to 60 hours. AITC transforms in sterilized soil at the same rate as intact 
soil, indicating that degredation is not dependent on soil microbial populations. Products 
containing AITC will not be directly applied to water. However, in an aqueous solution in the pH 
range between 6 and 8, AITC is proposed to degrade completely. Within this pH range, the 
primary decomposition products identified were: allyl thiocyanate (ATC); allylamine (AA); and 
carbon disulfide (CDS). A TC, an isomer of AITC, is expected to completely degrade in soil in 
approximately 4-5 days post application. The remaining two degradates, AA and CDS are 
expected to rapidly degrade by microbial activity in the soil in time frames that are much less 
than 5 days based on the weight of laboratory evidence. Should any amount of AITC or its 
degradates volatilize into the atmosphere, they will be rapidly diluted and degraded via reaction 
with photochemically produced hydroxyl radicals (EPA, 2013a; EPA, 2013b). 

6. Occupational, Residential, School and Day Care Exposure and Risk 
Characterization 

a. Occupational Exposure and Risk Characterization 

Occupational exposure to the proposed soil treatment EP, IRFI35 (EPA Reg. No. 89285-2), is 
not expected due to mitigation through precautionary language and personal protective 
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equipment (PPE) on the label. For other products containing AITC, the Agency has required 
labels to include the appropriate signal word and precautionary statements, as PPE if applicable, 
to mitigate any risk of exposure. 

b. Residential, School and Day Care Exposure and Risk Characterization 

Soil treatment of the EP, IRF135 (EPA Reg. No. 89285-2), is for agricultural use only. 
Previously approved AITC products for outdoor residential use have been approved by the 
Agency based on minimal exposure to AITC when used according to label directions. No indoor 
residential, school, or day care uses are currently approved for products containing AITC. 

7. Aggregate Exposure from Multiple Routes Including Dermal, Oral, and Inhalation 

There is reasonable certainty of no harm to U.S. populations, including infants and children, 
from aggregate exposures to residues of AITC when used as proposed. This includes all 
anticipated dietary exposures and all other exposures for which there is reliable information. 
Moreover, potential non-occupational inhalation and dermal exposure is not likely to pose any 
adverse effects to exposed populations via aggregate and cumulative exposure. 

a. Food Exposure 

Dietary exposure of AITC is already occurring, given that this substance can be found in many 
foods commonly consumed by humans such as cooked cabbage, kale, horseradish, and mustard. 
AITC is exempt from the requirement of a tolerance for residues when used as a component of 
food grade oil of mustard, in or on all raw agricultural commodities, when applied according to 
approved labeling. Furthermore, the proposed use of synthetic AlTC as a pre-plant soil treatment 
will not result on residues on food as the AITC, and its degradates, will readily degrade prior to 
planting (EPA, 2013a). 

b. Drinking Water Exposure 

The proposed use of synthetic AITC as a pre-plant soil treatment will not result in water residues 
because this biochemical degrades rapidly in the soil with a short half-life (T\'2) ranging from 20 
to 60 hours. Products containing AlTC will not be directly applied to water. However, in an 
aqueous solution in the pH range between 6 and 8, AlTC is proposed to degrade completely. 
Therefore, drinking water exposure from the proposed used pattern is not expected to pose 
incremental risk to adults, infants and children via drinking water consumption. 

c. Other Non-occupational Exposure 

Soil treatment of the EP, 1RF135 (EPA Reg. No. 89285-2), is for agricultural use only. 
Previously approved AITC products for outdoor residential use have been approved by the 
Agency based on minimal exposure to AITC when used according to label directions. Other non­
occupational use is not expected for products containing this active ingredient. 
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8. Cumulative Effects from Substances with a Common Mechanism of Toxicity 

AITC has no demonstrated subchronic toxicity; thus, there is no reason to expect cumulative 
effects of exposure to Pear Ester and to other substances with common mechanism of toxicity. 

9. Determination of Safety for United States Population, Infants and Children 

AITC is exempt from the requirement of a tolerance for residues when used as a component of 
food grade oil of mustard, in or on all raw agricultural commodities, when applied according to 
approved labeling. Therefore, it is expected that no harm will result from aggregate exposure to 
the United States population, including infants and children, to the residues of AITC on food 
commodities. This includes all anticipated dietary exposures and all other exposures for which 
there is reliable information. Thus, there are not threshold effects of concern and consequently, 
provisions requiring additional margin of safety do not apply. Furthermore, the use of synthetic 
AITC as a pre-plant soil treatment will not result on residues on food as the AITC, and its 
degradates, will readily degrade prior to planting (EPA, 20 13a). 

10. Risk Characterization 

The Agency considered human exposure to AITC in light of the relevant safety factors in FQPA 
and FIFRA. A determination has been made that no unreasonable adverse effects to the U.S. 
population in general, and to infants and children in particular, will result from the use of 
products containing AITC when label instructions are followed. 

C. Environmental Assessment 

1. Ecological Hazards 

Oil of Mustard and AITC have already been assessed by the Agency and the Agency has 
concluded that adequate nontarget organism toxicology data and information are available to 
support these ingredients (EPA, 1993; EPA, 2008; EPA 20 I 0). In addition, adequate nontarget 
organism toxicology data information were to support registration of IR9804 (EPA Reg. No. 
89285-1) and IRF135 (EPA Reg. No. 89285-2). This information is summarized in Table 6, in 
Appendix A of this document. 

2. Environmental Fate and Ground Water Data 

Environmental fate and groundwater data are not required at this time because the results of the 
nontarget organism toxicity assessment (Tier I data requirements) did not trigger these Tier II 
data requirements. 

3. Ecological Exposure and Risk Characterization 

Exposure and risk from the registered and proposed (pre-plant soil treatment) uses of AITC are 
expected to be minimal for nontarget organisms, with the exception of honey bees (EPA, 2013a). 
Exposure to honey bees will be mitigated by appropriate label language on end-use products. 
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4. Endangered Species Assessment 

The Agency believes that Oil of Mustard and AITC will have "No Effect" on any currently listed 
threatened and endangered species, or any designated critical habitat, as listed by the U.S. Fish 
and Wildlife Service (USFWS) and the National Oceanic and Atmospheric Administration's 
(NOAA) National Marine Fisheries Service (NMFS) (EPA, 2010). EPA anticipates conducting 
no further analysis of potential risks to endangered or threatened species unless public comments 
during the Registration Review process alter the Agency's current position. The Registration 
Review for these active ingredients is ongoing as of the date of this document, September, 2013. 

D. Product Performance Data 

Product performance (efficacy) data must be developed for all pesticides to ensure that the 
products will perform as intended and that unnecessary pesticide exposure to the environment 
will not occur as a result of the use of ineffective products. The Agency reserves the right to 
require, on a case-by- case basis, the submission of efficacy data for any pesticide product 
registered or proposed for registration, but applications to register pesticide products intended to 
control a pest of significance public health importance, as defined in FIFRA section 28( d) and 
section 2(nn), must include such data. For further guidance on the product performance data 
requirement, refer to Pesticide Registration Notice (PR) Notices 96-7, 2002-1 and Explanation of 
Statutory Framework for Risk-Benefit Balancing for Public Health Pesticides 
(http://www.epa.gov/PR Notices/pr1996-7 .pdf) (http://www.ea.gov/PR Notices/pr2002-1.pdj) 
and (http://www.epa.gov/pesticides/health/risk-benefit.htm). 

Oil of Mustard and AITC are not intended to be formulated into products to control public health 
pests as defined in FIFRA section 28(d) and section 2(nn), and product performance (efficacy) 
was not evaluated by the Agency. 

V. RISK MANAGEMENT DECISION 

A. Determination of Eligibility for Registration 

Section 3(c)(5) ofFIFRA provides for pesticide product registration if it is determined that: (A) 
its composition warrants proposed claims; (B) its labeling and other materials comply with the 
requirements ofFIFRA; (C) it will perform its intended function without unreasonable adverse 
effects on the environment; and (D) when used in accordance with widespread and commonly 
recognized practice, it will not generally cause unreasonable adverse effects on the environment. 

The four eligibility criteria have been satisfied for the proposed pesticide products containing the 
active ingredient A lTC (and for all previous registered pesticide products containing AITC and 
Oil of Mustard). 

B. Regulatory Decision 

The data submitted fulfill the requirements for the unconditional registration IR9804 (EPA Reg. 
No. 89285-1) as an MP to be formulated into soil treatment products and IRF135 (EPA Reg. No. 

14 

21



Oil of Mustard and Allyl Isothiocyanate (A lTC) 
PC Code 00490 I 
Biopesticides Registration Action Document 

89285-2) as an EP for pre-plant soil treatment. EPA is granting these unconditional registrations. 
For these product labels and for product-specific labels and information on other product 
containing Oil of Mustard and AITC, please refer to http://www.epa.gov/pesticides/pestlabels. 

C. Environmental Justice 

EPA seeks to achieve environmental justice-the fair treatment and meaningful involvement of 
all people regardless of race, color, national origin, or income-with respect to the development, 
implementation, and enforcement of environmental laws, regulations, and policies. At this time, 
EPA does not believe that products containing the active ingredients Oil of Mustard or AITC, or 
the use of AITC for pre-plant soil treatment will cause harm or a disproportionate impact on at­
risk communities. For additional information regarding environmental justice issues, please visit 
EPA's website at http://www. epa. govlcompliance/environmentaljustice/index. html. 

VI. ACTIONS REQUIRED BY REGISTRANTS 

EPA evaluated all data submitted in connection with the registration of AITC for pre-plant soil 
treatment and determined that these data are sufficient to satisfy current registration data 
requirements. At this time, no additional data must be submitted to EPA for these particular 
products. For new uses and/or changes to existing uses, EPA may require additional data. 
Notwithstanding the information stated in the previous paragraph, it should be clearly understood 
that certain specific data are required to be reported to EPA as a requirement for maintaining the 
federal registration for a pesticide product. A brief summary of these types of data are listed 
below. 

A. Reporting of Adverse Effects 

Pursuant to FIFRA section 6(a)(2), reports of all incidents of adverse effects to the environment 
must be submitted to EPA. 

B. Reporting of Hypersensitivity Incidents 

Under the provisions of 40 CFR Part 158.2050(d), all incidents of hypersensitivity (including 
both suspected and confirmed incidents) must be reported to the Agency. 
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VII. Appendix A. Data Requirements (40 CFR Part !58-Subpart U) 

TABLE I. Product Chemistry Data Requirements for IR9804 (99.8% AITC) (40 CFR ~ 158.2030) 

OPPTS Guideline No. Study Results MRID 

830.1550 Product identity; Submitted data satisfy the requirements 
to Manufacturing process; for product identity, manufacturing 48824101 

830.1670 Discussion of formation of process, and discussion of fonnation of 
unintentional ingredients impurities. 

ACCEPTABLE 
830.1700 Analysis of samples Submitted data satisfy the requirements 

for analysis of samples. 48824102 
ACCEPTABLE 

830.1750 Certification of limits Limits listed in the CSF are -
ACCEPTABLE 

830.1800 Analytical method ACCEPTABLE 48824102 
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TABLE 2. Physical and Chemical Properties of IR9804 (99.8% AITC) (40 CFR & 158.2030) 
OPPTS Guideline I Property I Description of Result MRID 

No. I 
830.6302 Color I Colorless or pale yellow 48824101 

liquid I 

830.6303 Physical State Liquid I 48824101 

830.6304 Odor Very pungent, irritating aroma 48824101 

830.6313 I Stability to Normal and Elevated Reported stable. 48824101 
' ' Temperatures, Metals and Metal Ions 

830.6315 Flammability Flashpoint- 46°C 48824101 

830.6317 Storage Stability Study in progress- 48824101 
anticipated completion date is 
the last quarter of2013. 

830.6319 Miscibility Not Applicable; TGAI/MP is 
not an emulsifiable liquid and -
is not diluted with petroleum 
solvents. 

830.6320 Corrosion Characteristics Study in progress - 48824101 
anticipated completion date is 
the last quarter of 2013. 

830.7000 I pH ' 4-5 48824101 
' I 

830.7050 UV/Visible Light Absorption Refractive index 1.524-1.531; 48824101 
see 
httQ :/ /www. fao. orgjagiagn/j ef 
ca-flav/img/img/ 1560.gif for 
the absorbance spectrum 

830.7100 Viscosity Not Applicable for TGA!/MP -
830.7200 Melting Point/Range -102.5°C 48824101 

830.7220 Boiling Point/Range 150-15!°C; !48-154°C 48824101 

830.7300 Density 1.0 13-1.020; 1.0 48824101 

830.7520 Particle Size, Fiber Length and Not Applicable; TGAIIMP is -
1 Diameter Distribution not fibrous 

830.7550 ' Partition Coefficient 48824101 
830.7560 I (n-Octano 1/Water) LogP=2.11 I 
830.7570 I 
830.7840 I Water Solubility Slightly soluble in water 48824101 

830.7950 Vapor Pressure 1.33 kPa@ 38.3°C I 48824101 

0.493 kPa(a) 20°C I 
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TABLE 3. Product Chemistry Data Requirements for IRFI35 (96.3% AITC) (40 CFR ~ 158.2030) 

OPPTS Guideline No. Study Results MRID 
Method/Reference 

830.1550 Product identity; Submitted data satisfY the requirements 489194-0 I 
to Manufacturing process; for product identity, manufacturing 

830.1670 Discussion of formation of process, and discussion offonnation of 
unintentional ingredients impurities. 

ACCEPTABLE 
830.1700 Analysis of samples Not required for EP 489194-02 
830.1750 Certification oflimits Limits listed in the CSF are 489194-01 

ACCEPTABLE 
830.1800 Analytical method Not required for EP 489194-02 
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TABLE 4. Physical and Chemical Properties of!RF135 (96.3% AITC) (40 CFR § 158.2030) 
OPPTS Guideline Property Description of Result MRID 

No. 
830.6302 Color Not applicable per 40 CFR -

158.2030(e)- Product is an EP. 
830.6303 I 

Physical State Liquid 489194-01 

830.6304 i Odor Not applicable per 40 CFR -
158.2030(e) Product is an EP. 

830.6313 Stability to Normal and Elevated Not applicable per 40 CFR -
Temneratures, Metals and Metal Ions 158.2030(e)- Product is an EP. 

830.6315 Flammability (flashpoint) i 47'C 489194-02 
i 
i 

830.6317 Storage Stability i Study in progress- 489194-01 
I anticipated completion 
i date is the last quarter of I 

I 2013. 
830.6319 Miscibility 

I 
Not applicable per 40 CFR -

I 
158.2030(e)(IO)- EP is not 

I 

I an emulsifiable liquid and is 
not to be diluted with 
petroleum solvents. 

830.6320 Corrosion Characteristics Study in progress- 489194-01 
anticipated completion 
date is the last quarter 
of2013. 

830.7000 pH 4.87 (I% soln) I 489194-02 

830.7050 UV !Visible Light Absorption Not applicable per 40 CFR -
158.2030(e)- Product is an 
EP. 

830.7100 Viscosity 0.6 centistokes @ 40°C 489194-02 
0.8 centistokes @ 20°C 

830.7200 Melting Point/Range Not applicable per 40 CFR -
!58.2030(e)- Product is an 
EP. 

830.7220 Boiling Point/Range Not applicable per 40 CFR -
!58.2030(e)- Product is an 
EP. 

830.7300 Density 1.019 g/mL@ 20°C 489194-02 

830.7520 I Particle Size, Fiber Length and Not applicable per 40 CFR -
1 Diameter Distribution 158.2030(e)- Product is an 
I EP. 

830.7550 I Partition Coefficient (n- Not applicable per 40 CFR -
830.7560 1 Octanoi/Water) 158.2030(e)- Product is an 

830.7570 I EP. 

830.7840 
I 

Water Solubility Not applicable per 40 CFR -
158.2030(e)- Product is an 
EP. 

830.7950 Vapor Pressure Not applicable per 40 CFR -
158.2030(e)- Product is an 
EP. 
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Table 5. Mammalian Toxicology Data Requirements for IR9804 (EPA Reg. No. 89285-1) (40 CFR ~ 158.2050) 
PTS Guideline No. Results· Toxicity MRID 

Cate1:!;ory/Description 
Acute oral toxicity (rat) LD 50 - 425.4 mgikg II 488241-03 
(870.1 100) ACCEPTABLE 
Acute dermal toxicity (rat) LDso > 200 mgikg II 488241-04 
(870.1200) ACCEPTABLE 
Acute inhalation toxicity (rat) LC50 > 0.21 mg/L II 488241-05 
(870.1300) ACCEPTABLE 
Primary eye irritation (rabbit) Waiver due to observed corrosiveness on skin I I 
(870.2400) ACCEPTABLE 
Primary dermal irritation (rabbit) Corrosive I 488241-06 
(870.2500) ACCEPTABLE 
Dermal sensitization (guinea pig) Sensitizer - 488241-07 
(870.2600) ACCEPTABLE 
Hypersensitivity incidents - - -
(885.3400) 
90-Day oral toxicity Rationale submitted 488241-08 
(870.3100) ACCEPTABLE 
90-Day dermal toxicity Rationale submitted 488241-08 
(870.3250) ACCEPTABLE 
90-Day inhalation toxicity Rationale submitted 488241-08 
(870.3465) ACCEPTABLE 
Mutagenicity Rationale submitted 488241-08 
(870.5100, 5300 and 5375) ACCEPTABLE 
Developmental toxicity Rationale submitted 488241-08 
(870.3700) ACCEPTABLE 

Table 6. Non-Target Organism Data Requirements for IR9804 (EPA Reg. No. 89285-1) (40 CFR 158.2060) 

Studv/OPPTS Guideline No. Results Toxicity Category/Description MRID 

Avian Acute Oral/OPPTS 
Rationale submitted No acute oral exposure based 48824108, p. 18 

850.2100 
ACCEPTABLE on application method and 

rapid environmental 
degradation 

Rationale submitted No dietary exposure based on 48824108,p.20 
Avian Dietary/OPPTS 850.2200 ACCEPTABLE application method and rapid 

environmental deo-radation 

Freshwater Fish LC50/0PPTS 
Rationale submitted Very Highly Toxic, but no 48824108, pp. 22, 

850.1075 
96-hr LC,0 ~ 0.077 ppm aquatic exposure based on 37-47 

ACCEPTABLE application method and rapid 
environmental degradation 

Freshwater lnvertebrate/OPPTS 
Rationale submitted Very Highly Toxic, but no 48824108, pp. 23, 

850.1010 
48-hr EC50 ~ 0.73 ppm aquatic exposure based on 216-221 

ACCEPTABLE application method and rapid 
environmental deoradation 

Non-target Plants/OPPTS 
Rationale submitted No non-target exposure based 48824108,pp.24-

ACCEPTABLE on application method and 27 
850.4100 & 4150 rapid environmental 

degradation 

Non-target Insects 
Rationale submitted No non-target exposure based 48824108, pp. 28, 

ACCEPTABLE on application method and 29 
rapid environmental 

degradation 

20 

27



Oil of Mustard and Allyllsothiocyanate (AITC) 
PC Code 004901 
Biopesticides Registration Action Document 

VIII. Appendix B. References 

1. U.S. EPA, 1993. Registration Eligibility Decision (RED). Flower and Vegetable Oils. Office 
of Pesticide Programs. U.S. Environmental Protection Agency (U.S. EPA). December 1, 
1993. Available at: 
http://www.epa.gov/oppOOOO 1/chem search/reg actions/reregistration/red G-114 0 1-Dec-
93.pdf 

2. U.S. EPA, 2008. Oriental Mustard Seed (PC Code 014921). Biopesticides Registration 
Action Document. Office of Pesticide Programs. U.S. Environmental Protection Agency 
(U.S. EPA). December 17,2008. Available at: 
http://www.epa.gov/pesticides/chem search/reg actions/registration/decision PC-
014921 17-Dec-08.pdf 

3. U.S EPA, 2010. Vegetable and Flower Oils Summary Document. Registration Review: 
Initial Docket. Office of Pesticide Programs. U.S. Environmental Protection Agency (U.S. 
EPA). March 29,2010. Available at: 
http://www.regulations. gov /#! documentDetail :D=EP A-H 0-0 PP-2009-0904-0005 

4. U.S. EPA, 2013a. Memorandum from Russell Jones, Ph.D. to Gina Burnett. Science Review 
in Support of the Registration of the TGAI/MP IR9804 and the EP, IRF 135, Respectively 
Containing 99.8% and 96.3% Allyl Isothiocyanate (AITC) As Their Active Ingredient. The 
TGAIIMP is an unregistered source of the active ingredient. Office of Pesticide Programs. 
U.S. Environmental Protection Agency (U.S. EPA). May 15,2013. 

5. U.S EPA, 2013b. Memorandum from Russell Jones, Ph.D. to Gina Burnett. Revised Science 
Review in Support of the Registration of the TGAI/MP IR9804 and the EP, IRF 135, 
Respectively Containing 99.8% and 96.3% Allyl Isothiocyanate (AITC) As Their Active 
Ingredient. The TGAIIMP is an unregistered source of the active ingredient. Environmental 
Fate Addendum. Office of Pesticide Programs. U.S. Environmental Protection Agency (U.S. 
EPA). September 18,2013. 

21 

28



Oil of Mustard and Allyl Isothiocyanate (AITC) 
PC Code 00490 I 
Biopesticides Registration Action Document 

IX. GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

a.J. 
BPPD 
BRAD 
bw 
CBI 
CFR 

cm3 

CSF 
oc 
ECso 

EDSP 
EDSTAC 
EP 
EPA 
FDA 
FFDCA 
FIFRA 
FQPA 
FR 
g 
ha 
kg 
Kow 
L 
LCso 

LDso 

MRIDNo. 
mg 
mPa 
mL 
MP 
N/A 
NE 
NIOSH 

active ingredient 
Biopesticides and Pollution Prevention Division 
Biopesticide Registration Action Document 
body weight 
Confidential Business Information 
Code of Federal Regulations 

cubic centimeter 
Confidential Statement of Formula 
degrees Celsius 
median effective concentration. A statistically derived single concentration in 
environmental medium that can be expected to cause an effect in 50% of the test 
animals when administrated by the route indicated (inhalation). It is expressed 
as a concentration in air or water (e.g. mg/L). 
Endocrine Disruptor Screening Program 
Endocrine Disruptor Screening and Testing Advisory Committee 
end-use product 
Enviromnental Protection Agency (the "Agency") 
Food and Drug Administration 
Federal Food, Drug, and Cosmetic Act 
Federal Insecticide, Fungicide, and Rodenticide Act 
Food Quality Protection Act 
Federal Register 
gram 
hectare 
kilogram 
octanol-water partition coefficient 
liter 
median lethal concentration. A statistically derived single concentration in air or 
water that can be expected to cause death in 50% of the test animals when 
administrated by the route indicated (inhalation and environment). It is 
expressed as a concentration in air or water (e.g. mg/L). 
median lethal dose. A statistically derived single dose that can be expected 
to cause death in 50% of the test animals when administered by the route 
indicated (oral and dermal). It is expressed as a weight of 
substance per unit weight of animal (e.g., mg/kg). 
Master Record Identification Number 
milligram 
milli pascal 
milliliter 
manufacturing-use product 
not applicable 
"No Effect" 
National Institute for Occupational Safety and Health 
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nm 
NOEL 
NOF 
NOR 
OPP 
OCSPP 
pa 
PPE 
PR Notice 
TGAI 
ug 
USDA 
uv 

nanometer 
no-observed-effect-level 
notice of filing 
notice of receipt 
Office of Pesticide Programs 
Office of Chemical Safety and Pollution Prevention 
pascal 
personal protective equipment 
Pesticide Registration Notice 
technical grade of the active ingredient 
microgram 
United States Department of Agriculture 
ultra-violet 
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LIMITATION OF WARRANTY AND LIABILITY 
Read the entire label before using this product, including this Limitation of Warranty and 
liability, If the terms are not acceptable, return the product at once unopened lor a refund ol 
the purchase price. This Company warrants that this product conforms to the chemical 
description on the label and ;s reasonably fit for the purposes set forth in the Directions for 
Use when used in accordance with the Directions for Use under normal conditions. TO THE 
EXTENT CONSISTENT WITH APPLICABLE LAW, ISAGRO MAKES NO OTHER 
EXPRESS OR IMPLIED WARRANn' OF FITNESS OR MERCHANTABILin' OR ANY 
OTHER EXPRESS OR IMPLIED WARRANn', 

IR9804: EPA Reg. No, (pending as File Symbol 89285-R) 
Label version (1) dated August 29, 2012 

Page 3 of 3 
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AITC (in Oil of Mustard) 
PC Code: 051102 

DP Numbers: 406246 & 406248 
EPA File Symbol Nos.: 89285-R & -E 

Product chemistry, Tier I Tox, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

Office of Chemical Safety and Pollution Prevention 

MEMORANDUM September 18, 2013 

SUBJECT: Revised Science Review in Support of the Registration of the TGAI/MP IR9804 
and the EP, IRF 135, Respectively Containing 99.8% and 96.3% Allyl 
Isothiocyanate (AITC) As Their Active Ingredient. The TGAI/MP is an 
unregistered source of the active ingredient. Environmental Fate Addendum 

FROM: 

TO: 

Decision No : 
DP Nos.: 
EPA Reg. Nos: 
Chemical Class: 
CAS. No.: 
PC Code: 

469288 & 469289 
406246 & 406248 
89285-R& -E 
Biochemical 
57-06-7 
004901 

Tolerance Exemptions: 40 CFR 180.1167 (for AlTC) in Oil of Mustard 
MRIDNos.: 488241-01 to-08&489194-01 to-03 

RussellS. Jones, Ph.D, Senior Biologist /S/ 09/18/2013 
Biochemical Pesticides Branch 
Biopesticides & Pollution Prevention Division (7511P) 

Gina Burnett, Regulatory Action Leader /S/ 09/18/2013 
Biochemical Pesticides Branch 
Biopesticides & Pollution Prevention Division (7511P) 

ACTION REQUESTED 

In response to a request for additional information and on behalf of Isagro, A. Roberts (TSG) 
submitted environmental fate data on AITC and its degradates in support of the registration of 
the TGAI/MP IR9804 and the EP, IRF 135, respectively containing 99.8% and 96.3% Allyl 
Isothiocyanate (AITC) as their active ingredient. The TGAI/MP is an unregistered source of the 
active ingredient. 

The registrant had previously submitted Product Chemistry and Tier I Toxicity information and 
waivers for all Tier I Non-Target Organism data requirements which were reviewed and deemed 
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AITC (in Oil of Mustard) 
PC Code: 051102 
Product chemistry, Tier I Tox, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 

DP Numbers: 406246 & 406248 
EPA File Symbol Nos.: 89285-R & -E 

acceptable (See Memorandum from R. S. Jones to G. Burnett, dated 05/15/2013). In an 
email to A. P. Roberts (TSG, Inc), dated 8/15/2013, the following request for additional 
information was transmitted by the Agency: 

"Management is requesting more information on the sold degradates of AITC (allylamine, 
carbon disulfide, and ATC) before moving forward with these registrations. Does ISAgro have 
quantitative information on the half-life of these compounds? And/or is there information 
availability to demonstrate low or no toxicity?" 

In response, A.P. Roberts (TSG, Inc) submitted additional environmental fate information which 
is contained in a letter (A. P. Roberts to L. Hollis, dated 08/2112013). Much of this information 
was submitted in the previous submission. 

ENVIRONMENTAL FATE EXECUTIVE SUMMARY 

Allylisothiocyanate (AITC) and its major degradates, Ally !thiocyanate (ATC), Allylamine (AA), 
and Carbon disulfide (CDS), are expected to rapidly degrade in soil following application 
according to proposed label use instructions (tarp covered and deep injected following 
application). AITC and its structurally similar isomer A TC, with which it readily interconverts, 
are expected to completely degrade in soil in approximately 4-5 days post application. The 
remaining two degradates, AA and CDS are expected to rapidly degrade by microbial activity in 
the soil in time frames that are much less than 5 days based on the weight of laboratory evidence. 
Should any amount of AITC or its degradates volatilize into the atmosphere, they will be rapidly 
diluted and degraded via reaction with photochemically produced hydroxyl radicals. 

AITC and its major degradates are not expected to be 5 days following application of the end-use 
product,, IRF 135 (EPA File Symbol No. 89285-E) when applied according to Agency approved 
label directions. 

Details of this Re-evaluation of the Environmental Fate Information begins on page 5 of 
this document. 

SUMMARY OF THE EXISTING STUDIES/DATAIINFORMATION 

Under 40 CFR 180.1167 Allyl isothiocyanate is exempt from the requirement of a tolerance for 
residues when used as a component of food grade oil of mustard, in or on all raw agricultural 
commodities, when applied according to approved labeling. The inert ingredient is cleared for 
food use under 40 CFR 180.910. 

The currently proposed label application methods are for pre-plant applications, which would be 
considered a non-food use. No residual activity is expected and the active ingredient will 
dissipate prior to crop seeding (10 days post application according to the draft label). 
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AITC (in Oil of Mustard) 
PC Code: 051102 
Product chemistry, Tier I Tox, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 

DP Numbers: 406246 & 406248 
EPA File Symbol Nos.: 89285-R & -E 

I. Active Ingredient Characterization (MRID 488241-01 & -02) 

Allyl isothiocyanate (AITC) is the major component of natural mustard oil. It is present also in 
cooked cabbage, horseradish, and black mustard seed. It is synthetically produced from allyl 
iodide and potassium thiocyanate 

Product Names: TGAIIMP: IR9804 (99.8% a.i.) (EPA File Symbol No. 89285-R) 
EP: IRF135 (96.3% a.i.) (EPA File Symbol No. 89285-E) 

Chemical Name: 
Common Names: 
PC Code: 
CAS No.: 
Molecular W gt.: 
Chemical Formula: 

Allyl isothiocyanate 
AITC, 3-Isothiocyanato-1-propene 
070704 
56-06-7 
99.15 
C4H5NS 

II. Human Health Data Summary 

The data presented in Table! below are a summary of the toxicity data and information 
submitted to support the TGAI/MP. Data and information submitted in support of the TGAIIMP 
were bridged to support the EP. Guideline studies for acute toxicity testing were not submitted. 
In lieu of Guideline studies, the registrant submitted a request to bridge the acute toxicity data 
submitted in support of the TGAI/MP (containing 99.8% A IT C) to support the acute toxicity 
data requirements for the EP (containing 96.5% AITC)  

 
These studies/data were previously reviewed by the Agency and deemed ACCEPTABLE (see 
Memorandum from R. S. Jones to G. Burnett, dated 05/15/2013). 
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AITC (in Oil of Mustard) 
PC Code: 051102 

DP Numbers: 406246 & 406248 
EPA File Symbol Nos.: 89285-R & -E 

Product chemistry, Tier I Tax, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 

Table I. Mammalian Toxicology Profile for TGAI!MP AITC (40 CFR & 158.2050) 

Study/OPPTS Guideline No. Results Toxicity 
Category/Description 

oral toxicity (rat) LDso 425.4 mg/kg I! 
(870.1100) 
Acute dermal toxicity (rat) LD50 > 200 mg/kg II 
(870.1200) 
Acute inhalation toxicity (rat) LC50 > 0.21 mg/L II 
(870.1300) 
Primary eye irritation (rabbit) Waiver due to observed corrosiveness on skin I 
(870.2400) 
Primary dermal irritation (rabbit) Corrosive I 
(870.2500) 
Dermal sensitization (guinea pig) Sensitizer -
(870.2600) 
Hypersensitivity incidents - -
(885.3400) 
90-Day oral toxicity NOAEL- 25 mg AITC/kg bw/day No subchronic 
(870.3100) No clinical effects observed toxicity 

90-Day dermal toxicity No repeated exposure e~pected based on -
(870.3250) application methods and PPE requirements 
90-Day inhalation toxicity No repeated exposure expected based on -
(870.3465) application methods and PPE requirements 
Mutagenicity Not a mutagen based on 3 studies conducted Not a mutagen 
(870.5100, 5300 and 5375) byNTP 1981, 1988, & 1991. 
Developmental toxicity NOAEL- 60 mg AITC/kg bw/day Not a teratogen 
(870.3700) No clinical effects observed 

III. Nontarget Organism Data Summary 

MRID 

488241-03 

488241-04 

488241-05 

-

488241-06 

488241-07 

-

488241-08 

488241-08 

488241-08 

488241-08 

488241-08 

The data presented in Table 2 below are a summary of the nontarget organism toxicity data and 
information submitted to support of the TGAI/MP. Refer to the appropriate pages in MRID 
48844108 for more detailed information and specific reference citations from the scientific 
literature. These studies/data were previously reviewed by the Agency and deemed 
ACCEPTABLE (see Memorandum from R. S. Jones to G. Burnett, dated 05/15/2013). 

Table 2. Non-Target Organism Data Requirements for TGAI/MP AITC (40 CFR ~ 158.2060) 

PTS Guideline No. Results Toxicity Category/Description MRID 

Avian Acute Orai/OPPTS No acute oral exposure based on 48824108, p. 18 
850.2100 - application method and rapid 

environmental degradation 

Avian Dietary/OPPTS No dietary exposure based on application 48824108, p. 20 
850.2200 - method and rapid environmental 

degradation 

Freshwater Fish 96-hr LC50 - 0.077 ppm Very Highly Toxic, but no aquatic 48824108, pp. 22, 
LC50/0PPTS 850.1075 exposure based on application method 37-47 

and rapid environmental deoradation 

Freshwater 48-hr EC50 - 0.73 ppm Very Highly Toxic, but no aquatic 48824108, pp. 23, 
Invertebrate/OPPTS exposure based on application method 216-221 
850.1010 and rapid environmental degradation 

Non-target Plants/OPPTS No non-taroet exposure based on 48824108, pp. 24-
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DP Numbers: 406246 & 406248 A lTC (in Oil of Mustard) 
PC Code: 051102 EPA File Symbol Nos.: 89285-R & -E 
Product chemistry, Tier I Tax, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 

~ Table 2. Non-Tareet Oreanism Data Requirements for TGAI/MP AITC (40 CFR ~ 158.2060) 
dy/OPPTS Guideline No. Results Toxicity Catee-ory/Description 

850.4100 & 4150 application method and rapid -
environmental deo-radation 

MRID 

27 

Non-target Insects No non-target exposure based on 48824108, pp. 28, 
- application method and rapid 29 

environmental degradation 

Guideline studies were not submitted in support of the non-target organism data requirements. 
In lieu of Guideline studies, the applicant submitted rationales, on a Guideline-by-Guideline 
basis, for each non-target organism data requirement, which were supported both by scientific 
literature citations as well as an argument for a lack of exposure to non-target organisms to AITC 
based on its rapid degradation in soil, its widespread presence in commonly eaten foods, as well 
as by the methods and timing of application of the EP. These rationales were previously 
reviewed and deemed ACCEPT ABLE. 

The environmental fate of AITC is discussed in detail below. This information, as well as 
additional environmental fate information submitted by A. P. Roberts (TSG, Inc.) is re-evaluated 
here in support of the registrations ofTGAI/MP IR9804 and the EP, IRF 135, respectively 
containing 99.8% and 96.3% Allyl Isothiocyanate (AITC) as their active ingredient. 

Re-Evaluation of the Environmental Fate Allyl Isothiocyanate (AITC) a component of Oil 
of Mustard 

A. Proposed Label Use Applications of the End-Use Product 

The end-use product is intended to be applied according to the following methods: 

1. Tractor-mounted shank injection at a depth of 8-15 inches followed by a tarp overlay; 

2. Drip injection covered by a tarp overlay; and 

3. Deep injection(> 17-inches in depth) with no tarp covering. 

Tarps are not to be removed until 5 days post application. Non-tarped, deep injection 
applications will have soil compacted over the injection line at planting, to prevent any escape of 
volatiles. 

B. Uses of AITC 

AITC has many streams into the environment. It may enter the environment indirectly via its 
use as a flavoring agent, and in pharmaceutical ointments and mustard plasters. AITC enters 
the environment directly via its use as an animal repellent and as a soil fumigant. It is a 
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AITC (in Oil of Mustard) 
PCCode: 051102 
Product chemistry, Tier I Tox, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 

DP Numbers: 406246 & 406248 
EPA File Symbol Nos.: 89285-R & -E 

naturally-occurring substance present in the leaves and seeds of Bras sica Family plants, horse 
radish, and some cabbages. It is a root exudate of the invasive plant, garlic mustard (Allaria 
petiolata). The general public may be exposed toAITC via ingestion of certain foods and 
dermal contact with consumer products containing AITC (HSDB, 20 13a, Accessed 09/17/20 13). 
The estimated world consumption of allyl isothiocyanate/year is 455,000 and 79,000 kg from 
direct plant material and synthetic products, respectively (Pechacek et al., 1997 as cited by 
HSDB, 2013). 

C. Fate of Applied Allylisothiocyanate in AITC in Soil & Water 

When applied to soil as oil of mustard or as homogenized tissue of Mustard Family plants, 
sinigrin, the major glucosinolate compound in the plant tissue and oil, is degraded by the action 
of the enzyme myrosinase in the presence of moisture to yield allylisothiocyanate (AITC). 

AITC has been observed to degrade rapidly in soils with a short half-life (TY,) ranging from 20 
to 60 hours (0.83 to 2.5 days) (Borek et al., 1995). The average Hi of AITC in six 
different soil types was reported to be 47 ± 27 hours, with the greatest degradation rate of in 
soils that have high organic carbon and total nitrogen (N) content. In addition, the AITC TY, 
in soil increases with increasing moisture content and decreases in soil with increasing 
temperature between 10°C and 25°C. During the first 24 hours, an average of29.8% of 
AITC was transformed, or degraded, and over the first !0 days at 20°C, an average of 97.1% 
was degraded (Borek et al., 1995). Mean half-life was reported to be approximately 47 hours. 
The data also demonstrate that AITC transforms in sterilized soil at the same rate as intact soil, 
indicating that microbial populations are not responsible for the degradation (Borek et al., 1995). 
There was no correlation between degradation rates and pH. 

However, Price et. al. (2005), in a study investigating the degradation of AITC-containing plant 
(Brassica spp.) tissue in soil, demonstrated that AITC degradation was over 3X greater in 
nonautoclaved soils vs. autoclaved soils, suggesting that microbial degradation is a major 
pathway of AITC dissipation from soil. In addition, in nonautoclaved, covered soils, 
degradation was relatively rapid. In unautoclaved, covered soils, AITC concentrations increased 
from 0.90 umol/L at 15 min post application to 1.39 umol/L at 8 hours (54% increase) then 
rapidly declined to 0.77 umol/L (45% decrease) at 24 hours post application. The spike in 
volatile AITC concentration at 4 hours post application was attributed to the trapping of AITC 
volatiles by the tarp covers, prior to full activation of soil degradation processes and the full 
depletion of AITC source material in the plant tissue. 

Based on the data from Price et. al. (1997), if AITC degrades 45% in 16 hours from its highest 
concentration in soil (between 8 and 24 hours post application), then it is estimated that AITC is 
likely to degrade to nondetectable levels in soil in: 

45% degradation = 100% degradation 
16 hours X hours 

X= 35 hours 
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AITC (in Oil of Mustard) 
PC Code: 051 I 02 
Product chemistry, Tier I Tox, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 

DP Numbers: 406246 & 406248 
EPA File Symbol Nos.: 89285-R & -E 

Based on the calculated estimate above and the data from Price et. a!. (1997), AITC is likely to 
degrade to nondetectable levels in approximately 35 hours after reaching its peak concentration 
in soil (4 hours), or approximately 39 hours post application. 

This is comparable to the data reported by Borek et. a!. (1995; as cited in MRID 48822108) that 
demonstrated that AITC degraded in soil with a mean half life (for six different soils) of 47 
hours. Extrapolating these data indicates that AITC is likely to be degraded to 
nondetectable levels by no more than approximately 98 hours (approximately 4 days) post 
application. 

1. Major Degradates of AITC 

Possible degradation products of AITC in soil can be proposed based on the decomposition 
products of AITC present in an aqueous solution in the pH range between 6 and 8, where AITC 
is proposed to degrade completely (Pechacek eta!., 1997 as cited in MRID 48824108). Within 
this pH range, it was observed that the primary decomposition products identified at 80 °C and in 
lower quantities at 20 °C and 40 °C after an 80 min incubation, were: allyl thiocyanate (ATC); 
allylamine (AA); and carbon disulfide (CDS). All three degradates, as well as AITC, are 
expected to rapidly volatilize from the surfaces of uncovered soils and be subject to rapid 
degradation in the atmosphere, particularly via reaction with photochemically-produced hydroxyl 
radicals. 

Once volatilized into the atmosphere, AITC, AA and CDS are expected to have half lives of 2.4 
hours, 2.4 hours, 6.9 hours, and 5.5 days, respectively. Atmospheric degradation of ATC is 
expected to be similar to that of AITC based on its ready interconversion to AITC. These data 
indicate that if AITC or any of its degradates should escape from beneath tarped or compacted 
soils, it will be rapidly diffused and degraded in the atmosphere. 

A. Allylthiocyanate (ATC) 

A TC is an isomer of AITC and as such is expected to dissipate as rapidly as its parent, AITC. 
A TC is in a reversible equilibrium with AITC. Based on data from the study in aqueous 
solution by Pechacek eta!. ( 1997 as cited in MRID 488241 08), when AITC is incubated at pH 
6.0 and 80 °C it ATC concentration increases initially from 1.0 millimoles/liter (mM/L) at time 0 
to a maximum of3.6 mM/L at 20 min incubation and declines to 1.0 mM/L at 80 min at pH 6.0, 
a 72% decline in 60 minutes. Based on the data above, A TC is expected to dissipate no less 
rapidly than AITC in moist soils and likely will not be present at detectable levels by the time the 
parent AITC declines to nondetectable levels (no more than approximately 47 hours post 
application). 

B. Allylamine 
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PC Code: 051102 
Product chemistry, Tier I Tox, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 

DP Numbers: 406246 & 406248 
EPA File Symbol Nos.: 89285-R & -E 

Allylamine (AA) is readily biodegradable in soil and water (HSDB, 2013b). AA was degraded 
89% in 4 weeks using an activated sludge inoculum at 30 mg/L in the Japanese MITI test. AA 
readily volatilizes into the atmosphere where it is expected to be rapidly degraded via reaction 
with photochemically-produced hydroxyl radicals with a half life of 6.9 hours. AA has been 
shown to degrade in aqueous solution at pH 6.0 and 80 °C approximately 51% in 30 minutes. 

C. Carbon disulfide 

Carbon disulfide (CDS) is a "natural product of anaerobic biodegradation and is released to the 
atmosphere from oceans and landmasses as well as geothermal sources. The ocean appears to be 
a major source of carbon disulfide. It is a natural constituent of the Acacia tree and the valley 
oak (Coastal and marshland areas of high biological activity are also a major source." (HSDB, 
2013c). Although it would appear that biodegradation does not play a large role in the 
dissipation of CDS as it is used as a disinfectant and is toxic to bacteria, a study by Alcantara et. 
a!. (1999) CDS was reported to be degraded 100% by gram negative bacteria in 5 to 8 hours. It 
can be transformed by reactions with amino acids and proteins and via reaction with the P-450 
monooxygenase system (WHO, 2000); these components are likely present in microbe rich soils. 
In addition, CDS has been demonstrated to be degraded aerobically and anaerobically by the soil 
microbes Thiobacillus thioparus TK-m and Paracoccus denitrficans (BioCyc, 2013); it is also 
metabolized in the leaves of CDS producing plants, where it is produced as a natural fungicide. 

CDS has a weak UV adsorption band at 317 nm, suggesting a potential for direct photolysis, 
although this is not a major atmospheric degradation pathway. It hydrolyzes slowly to carbon 
dioxide and hydrogen disulfide in alkaline solutions. It volatilizes from uncovered soil and water 
surfaces very rapidly and is expected to be degraded via reaction with photochemically-produced 
hydroxyl radicals within 5.5 days (HSDB, 20!3c). Other atmospheric data indicates that 
oxidative processes in the atmosphere will degrade CDS with within 12 days (ASTDR, 1996). 
In a review by WHO (2000), a soil treatment study with 50% carbon disulfide found that 
concentrations of CDS declined rapidly after application and were nondetectable within 24 hours 

Based on the weight of evidence, the data indicate that CDS will rapidly degrade via microbial 
activity in the soil if covered with tarps immediately following application or deep injected 
followed by soil surface compaction, and in the atmosphere. 

2. Summary 

AITC and its major degradates are expected to rapidly degrade in soil following application 
according to proposed label use instructions (tarp covered and deep injected following 
application). AITC and its structurally similar isomer A TC, with which it readily interconverts, 
are expected to completely degrade in soil in approximately 4 days post application. The 
remaining two degradates are expected to rapidly degrade by microbial activity in the soil in time 
frames that are much less than 5 days based on the weight of laboratory evidence. Should any 

8 

41
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Product chemistry, Tier I Tax, Non-Target Organism Summary 
Environmental Fate Re-evaluation and Assessment 
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EPA File Symbol Nos.: 89285-R & -E 

amount of AITC or its degradates volatilize into the atmosphere, they will be rapidly diluted and 
degraded via reaction with photochemically produced hydroxyl radicals 
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Technology Sciences Group Inc. 

712 Fifth St., Suite A 
Davis, CA 95616 
Direct dial: (202) 684-2784 
Fax: (530) 757-1299 
E-Mail: aroberts@tsgusa.com 

Amy Plato Roberts 
Senior Regulatory Consultant 

Linda Hollis, Biochemical Pesticides Branch 
Gina Burnett, Biochemical Pesticides Branch 
Biopesticides and Pollution Prevention Division (7511 P) 
Office of Pesticide Programs, EPA 
One Potomac Yard 
2777 South Crystal Drive 
Arlington, VA 22202 

RE: IR9804 (EPA File Symbol 89285-R) 

~~---TSG 

August 21, 2013 

Response to Agency question communicated via email dated 8/15/2013 

Dear Linda and Gina: 

On August 15, 2013 the following question was communicated via email: 

""Management is. requesting more information on the soil degradates of AJTC {allylamine~ carbon 
disulfide, and ATC} before moving forward with these registrations. Does lsagro have quantitative 
information on the half·life of these compounds? And/or is. there information availability to 
demonstrate low or no toxicity?" 

In response, as noted in the original submission the primary decomposition products of 
AITC in aqueous solutions identified in the pH range between 6 and 8 are: 1) allyl 
thiocyanate (ATC), 2) allylamine (AA), and 3) carbon disulfide (CDS) (Pechacek et aL, 
1997). These were identified as possible degradation products of AITC in the soil 
following application, since the soil AITC treatments occur in the presence of water 
(MRID No. 488241-08). 

Allyl thiocyanate (ATC) 

ATC has been identified as an isomer of A lTC rather than a degradation proouct:per so 
as shown in Scheme 1 provided below (from Pechacek et at., 1997; MRID No 4S824 t-' 
08). As shown in Tables 2 and 3 (also by Pechacek pasted below), the ATC. · · 
concentration increases initially when AITC is put in aqueous solution and th3,; ueclines 
after 50 or 60 minutes as the AITC degrades. Thus, the increase in ATC is short-lived 
and A TC is either further degraded or converted back to AITC as there is a change in 
the equilibrium of the isomers shown in Scheme 1 when AITC is lost I degraded. 
Ultimately ATC is expected to have a short half-life (T1/2) on the order of hours, in the 
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soil when applied according to label directions, particularly when soil is tarped following 
application. 

Scheme L Mujor Path of AITC and ATC 
Isomerization 
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0,2 

ntl G_z 
nd 02 
nd 0.2 

product (ln mMn_) 

AITC ATC DAU DATU ADTC AADTC AA 

nd nd nd 
lO 3.0 2.4 nd tr LO nd 0.5 
20 5A 3,1 rr 0.3 2.6 0.1 L2 
30 2.9 3,5 0.1 0£ 2.0 0.2 2.1 
40 L7 3.3 0.1 0.1 3.1 0.2 2.9 
50 OJ 2.6 0.2 0.0 3.1 0.2 3.6 
60 02 2.2 0.1 0.6 3.1 OJ 4.2 
10 OJ 1.4 0,1 0.9 3.! 0.8 4.6 
80 0.1 0,3 0.2 Ll 3 1 0.6 .:iJ) 

atr, traces (0.01-·0.04 mrrtui dm-TJ: nd. not det«ted. 

Allylamine (AA) 

tr 
tr il3 tr 
tr 0_<1 tr 
tr OA lr 
OJ 0.3 tr 
0.1 02 t< 
0.2 0.2 tr 
0.3 0.2 tr 

CDS AM JAS DADS 

nd nd nd tr 

" nd nd tr 
0.1 tr 0 tl 
0.3 tr 0 tr 
0.3 tr 0.1 tr 
0.5 tr 0.1 tf 
0.6 tr 0.2 It 
lJ " 0.3 0.1 

According to the Hazardous Substance Data Base (HSDB), AA derived from application 
of AITC to soils is expected to volatilize into the air where it has a short half-life, or . 
readily biodegrade (HSDB, NLM). In addition, Table 2 (Pechacek et at 19:#).i~ilicates 
that AA began to degrade after reaching a peak concentration an hour after AITC ' (''' 

entered an aqueous solution, indicating that AA further decomposes in aque(!us • 
solutions. According to the HSDB, AA is expected to volatilize from moist l!<?il s~rface$ 
based upon an estimated Henry's Law constant of 1 .82X10"5 atm-cu mlmole, <md: 
"Allylamine is expected to volatilize from dry soil surfaces based upon its vapor · 
pressure." Further the HSDB states: "Vapor-phase allylamine will be degraded in the 
atmosphere by reaction with photochemically-produced hydroxyl radicals; the half-life for 
this reaction in air is estimated to be 6.9 hours." AA has also been shown to be readily 
biodegradable in the Japanese MITI test (HSDB), which suggests that AA may 

81 
H 
7.2 
7,6 
7,3 
6.4 
5.2 

rota! 

12.8 
12.7 
1 L4 
12.1 
1L8 
ILl 
11.8 
1L7 
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biodegrade following application while the application site remains tarped. Together this 
information indicates that AA decomposes and I or biodegrades in the soil while covered 
by the tarp, and any remaining AA will volatilize from the soil to the air where it has a 
half-life of 6.9 hours. 

Carbon disulfide (CDS) 

CDS is a volatile compound that generally evaporates from soil and surface water very 
rapidly, but when applied to soil that is covered according to label directions, AITC is 
likely to be oxidized by gram-negative soil microbes. According to the Agency for Toxic 
Substances & Disease Registry (ATSDR), CDS has a low tendency to be retained by 
soils and CDS released to soils will rapidly volatilize to the atmosphere (ATSDR, 1996). 
The estimated half-life of CDS in the atmosphere due to oxidation is 12 days. Quoting 
from the ATSDR Toxicological Profile for CDS. "since the chemical is rapidly volatilized 
(high Henry's law constant) and probably highly mobile in soil (low Koc), it is unlikely that 
it remains in the soil long enough to be significantly biodegraded." That said, the 
proposed application methods for AITC on the label call for covering and or appropriately 
sealing the treated soil with tarps or mechanical means described on the proposed 
product label, which provides additional time for CDS biodegradation in the soil. The 
ATSDR Profile states that biodegradation of CDS by microbes isolated from soil has 
been reported. An article published after the Profile was written reports that CDS is 
oxidized by gram negative bacteria at a rate of 3.4 mg CDS/gprote;,min at 30°C and pH 7 
(Alcantara, 1999). In the study, 12mM CDS degraded completely in 5 to 8 hours. This 
suggests that the AITC that is degraded to CDS likely further degrades before the tarps 
are removed. Direct photolysis does not play a significant role in CDS breakdown in air. 
Any CDS that makes it to surface waters is expected to volatilize with a half-life of about 
11 minutes according to ATSDR (1996). Ultimately CDS will either breakdown in the soil 
after application to innocuous by-products, or it will volatilize into the air where it has a 
half-life of about 12 days. 
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With this response we believe we have fully addressed the question. Let me know if 
there are any further questions or comments. 

Regards, 

Amy Plato Roberts 
Regulatory Consultant for lsagro USA Inc. 
Direct dial (202) 684-2784; aroberts@tsgusa.com 
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Allylamine's production and use in organic synthesis, as a pharmaceutical intermediate, 
and as a corrosion inhibitor in steel pickling(1 ,2) may result in its release to the 
environment through various waste streams. If released to air, a vapor pressure of 242 
mm Hg at 25 deg C indicates allylamine will exist solely as a vapor in the atmosphere. 
Vapor-phase allylamine will be degraded in the atmosphere by reaction with 
photochemically-produced hydroxyl radicals; the half-life for this reaction in air is 
estimated to be 6.9 hours. Vapor-phase allylamine will also be degraded in the 
atmosphere by reaction with ozone; the half-life for this reaction in air is estimated to be 
23 hours. Based on its UV spectrum, allylamine is not expected to be susceptible to 
direct photolysis by sunlight. Allylamine is miscible in water; therefore, some removal of 
atmospheric allylamine may occur through dissolution into clouds and wet deposition. If 
released to soil, allylamine is expected to have very high mobility based upon an 
estimated Koc of 24. The pKa of allylamine is 9.70, indicating that this compound will 
exist predominantly in cation form in the environment and cations generally adsorb more 
strongly to soils containing organic carbon and clay than their neutral counterparts. 
Volatilization from moist soil surfaces is expected to occur based upon an estimated 
Henry's Law constant of 1.82X10-5 atm-cu m/mole. Allylamine is expected to volatilize 
from dry soil surfaces based upon its vapor pressure. Utilizing the Japanese MITI test, 
89% of the theoretical BOD was reached in 4 weeks classifying allylamine as readily 
biodegradable which suggests that biodegradation is an important environmental fate 
process in soil and water. Allylamine also biodegraded in other aqueous biodegradation 
studies. If released into water, allylamine is not expected to adsorb to suspended solids 
and sediment based upon the estimated Koc. Volatilization from water surfaces is 
expected to occur based upon this compound's estimated Henry's Law constant. 
Estimated volatilization half-lives for a model river and model lake are 39 hours and 14 
days, respectively. An estimated BCF of 3 suggests the potential for bioconcentration in 
aquatic organisms is low. Hydrolysis is not expected to be an important environmental 
fate process since this compound lacks functional groups that hydrolyze under 
environmental conditions. Biodegradation is expected to be an important e:1\/if;-:irimental 
fate process in water. Occupational exposure to allylamine may occur through 
inhalation and dermal contact with this compound at workplaces where allyla.nir:e is 
produced or used. No monitoring or use data are available to indicate exposure 
potentials to the general population. (SRC) · 
**PEER REVIEWED** 
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Carbon disulfide oxidation by a microbial consortium from a triclding 
filter 

.S.:rgio Akftntan1.. h>ukf Estrada, ~v1a. Soledad \·6squcz & Sergio R.;v:th' 
D«puv!metJI ofCh;:m;;/al El!giwterin.t;. [.:lliwrsiti:JdAtlh'moma ,\J.;:rwpoli!ana- htapaiap'.l, .~pdo. Postal 55---534, 
iJ93-Ui,ifJxtcu. D. F. Ji.J:;ku 
'Author{ilr i.JJrl?iipc.mdencG !Fax."+ {52) 572.f-J900; E-mmL Mi'WJ!J:·ztxm·mm.uum.n!Xf 

Eho~ogical oxidn!;or: wi!h G m1xed rr: it'Tohia! ctd:ure obti:lmC'c! from a tnckht:g tiltcr w.;re c1p1im::! with 
3 m\.1 CS:, ?H 7. 3(1 OClo<v 25 g I 1

. D.:gr:adation rat<"S Wd<: 3A r:tg CS:·~,o:~mmm and !3 S mg 
H-::.S''&•r•A>t>,>t>tn. The conccn~rat:ion:,;ofint?nnediates t11::3. COS &nJ S"")anc! the product (SO.~") ol'C:h oxidntit':! 
wer.o m~;cnur<:cl Th.: biological o:ddmion ·wa;, Ju;: ?rincipid:y !>:) :Jram l"k\.;;;nive backrifl 

lnlrutluction 

High amounts vf <exh:wst arr .:::ontnmirultcd v.:11h H~S 
and CS: ar..: g.:nemte..l m th<J traditim»l pwcc;.s (,x 
l'tc produtt10n ;.f .;:d!opha.'\0 an.d rayon. Th..: !f4$til arc 
protkcc<J when {he di.ssoh-:.-"'1 soC.ium cdluk>sc xa:>­
th(;g::rurt0 (>:i~x:l1.~) 1~ pti:<.:;pi-la!W in :Jt\ acid bu:h 
('cnctn!tni:U'l::i for ..uch !}i!:> m t:Je air can :x:: a:; !ugh 
tJ:> 1 \; r:; ,J (Acosta it uf. i 999) 

CS~ :tas ·x.:ndaJ:J:Ikd in :h.: lJS as a b17.ardou1 a:r 
pol!ut(ll!t 111 T/tk ill of1he C'kan Atr Act Am.:nd:th.:a~<> 
(f' :\.-\.-\) of 199(1, H1S i..-> :;ubj.:ct to a slringertl cqntrol 
:or it;; environmcnttll re!easc du..: 10 its 10xitiry, l.m­
p!easant odor and corrosic·c pr<1"f!t.-"liic:-: (J.:mssc'l e! al. 
1997) 

ih.::re ar<: wi;:robia! sreci~ :lmt use rcd'.lC;;d 5U!fUr 
com~i..''J11cl:Hli; ~n.:rgy s::mrce for iheir growth T:te sul¥ 
fosiillz:;g cn.r,Kit~· is mi!ize::l in d!fT..:=cnt htatcchr.c­
l;:>gicnl proccys. for tb: dnuman:;r. or these Cl'IJnpoumls 
[rom ga;; ar:J wale; :wcaw.s These iadude the '-l~t of 
phow:'<yruh.oti<:. cheme<;uh .. 'Lrwphtc and :Wtcrfitre>ph:c 
bzcttria and en' a F.t.l!&_ A ;uL~\l chem;cal [nclngl­
ca! system using chcr:tit:ill prcc!p!tHI!On and microbM! 
>:\'{iJation w::ts t.:.">l':d by .--\...'{l.i et ol. ( !990). c~wk & {-.:!a 

(I 982) h;w,; propo.'><'-J the usc (;: the ar:ae:obic pho­
wsynthettc bacterium Cli!ombmm !hhJsulfU;um that 
cc-rrc·crt;; t!-te sclii:W In d<!ncr.tnl sulfl3· TbiobO!.'"!l-

lm: d~<titn,ficalls b1s bca: !,iS>..-d tc greatly reduce H:S 
umlct stl&:rohic cor:dillor.'\ 4Smg nitr(ll¢ W> <-kccr,_'lt 
xceut:x ;md 0: under a..:r(:3;c ctmditwrs (OngchC!rt, 
tt t1i. 199 L Sublcnc ! 987). Ca~enl\l-ad & SuHenc 
(I 991)) ~tud:cC other th\C!tw.ctili showmg that !h~y veer.:. 
111:::.: ~l grow 0:1 H;S but ili0. not (Jl'!(·r a clear s:d.~ 
q:;nt?.:c o<:.:.r Thiobun!lus demtn//L"alb Kanagnt\'B S: 
)rliJ.:a~: (! 0S9) reported 6zt Thivba.:ilhts rhiapam.:. 
111 a n:i~d culture with hcr.:r::Mop:Uc ba.:teria_, W<.'re 
able w purifr air wntaminnted \\ith <Cm<::t..,],.y! 
:mlfide (C':..:.,::~s. n11~t~y; r:l~re<tptan a;;J 
Jir:.e!~yl disu!fi..k- [tct!_,}!S'!.] 

F0t :h:- cno;c l1f water trcn:m~:nt ~~-·;th high ;ml!hk 
lomlmg, BuisrrRn '!/ ui. -(!989) n:po~::d 1he dir.:cl 
tm."''$fcrr:mtton of H::S tu sulfur dnd ;t:lfut.: by mim'· 
bwl oXJdatton, The ;mcrc-bial popu!a:n:1 wz.s;, mt.'<~J 
cu!ture previous!y cnrichiXl ir;;,;r<, ;-nud. l'h i~ work ted 
to the Jev.:!.,pmcn~ of a g;t:: treatl>\l!nt proc.:ss tL!':Ju~;. 
th.: usc nf a scrubba c::mpkd 1c the wa~c~r rrcatrN:;tl 
plan! 

Wlulc the !itcratut? .is very .:.x~<:t.s;iv.; ror }h~ bi,_..,_ 
tnmsfOrma:i;.•Jl.. :e:.":> w.:~k h£3 been<::i<WclC]1l.-..l for CS:: 
ehmm;-!!iun. Snnt:-t & Kelly (i9~S) rcp\1~d !hat t!nly 
tme "tffiFl cf ThiGbth'tlill.':thiopdhi::, ;;a;nong ejt;~! 0\f·, 
furen! !hh.lb::>.'l.l!t str3ins sn:.;::ieJ. ;\us ab!c 10 U''i: CS 
Th:s 'rt:n;n fom1ed carbonyl ,;u!fiJe l,n)S) a.~ "'1 in:C;. 
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i't<J. :. iJ;;-g>:~: '">r:<:;;!>ljl!iun r!lJ<r, :~t.11i~' r,;, ~~!fkk "'"""t)ll!.ai.;m 
,,fn"s ..,,.~cs>,. Jn··c ltl!.l pH 7 

llll.'diate. Mot"~:: re.::c:nt:Iy, au urudc.nlificd Thwbadlhv 
sp. !Pbls ,.r q/_ l99J) ln!s also found to utili?.e C$1 ;u 
slow gromlt rates. In coutntsllru.'UXI. cult>.'res shO\\cd 
higl~~.'f sulfide oxidation rates for this compolllld (Plus 
et IJI. 19921_ Toms t'l a/. ( 1993) .reported ll ?ruC~S 
for the C£..: :md H<'S climiuati!lil i:n1u air suc.ams 
emitted f::om processing '>'l!Oc:Ose plants whh high re­
moml cOicicncics. This systclu wa~ illSo used to tro:t1 
air ~mined from .a sponge plaut thot had on!} h1gh 
C$2 couccutmti.on iAcosm e; n!. 1:1:19). Tin: prnce$$ 
consists of a n!OdifJCd 1rickling lilU.>r re<Jctor whcro a 
sulfide osidit:ing biofilrn den~iOps. Elllnination occurs 
after !1\i:: sulfltles am abrorbcd in tl.Je liquid aud tr.UIS­
ferred to the brofihn (Lobo er a!. 1999)_ The b~ofilu 
ho1s beeu shown to tx: very stable and to haw a very 
cmnplc"' structure consistmg of baCtc:Jiil, rcnsL molds 
aud higher eucMyodc (Huglcr er vt, i ~J% }. 

To iltlpron; the pcrfont1a!'.ce of tl~ sulfide osi­
dauou reactott a be"!!cr undcrswtuting of 1he bioii.lm 
acti\·it_v is roqutrerl 11us study :rc_vons the kiru:rics of 
a biofrlm fron 2 !.rickbng filter degoclmg h.iglt (\~h 
cottcentr:llio:t in air 

The sulfosidtting: coU5Jnium was obtniocd fro HI a pi· 
lot plulll trickling filter m.bplcd r,tr tht:: c!imiutiou of 
CS1 in air 1\<IS.tc gas con!trining Jj ± 0.3 g CS:; m~.'· 
The reactor had been opemted for more than !I ;cor 
\\hcnbiotilm s.'lmplcs were wil:h:lt:run. The pH oft he 
r.:a..:tor \\:15 connulled at pH liJ):::: Gj. The trnrtsfer 
ru\d rea..:tioa chamctcnsucs ol' tllis tl:ilCtor hnve- been 
dcscrit..:U reccu!Jy by Lobo rl ttl {19')\)) 
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Tl1c consoJtium \\a!> gfO\'-'Il ae:rclncull,r at }!I ~c !u 
!he culture t::~e:dimn reponed by Sublette (1987} The 
pH tillS aJjuSlcd fn 7.0. CS; n;~s gencml!y used ;ls 
sole e.~tergy SQUrce in cow.::errtrJtions of JOO mg 1-t 
For the evaluauoo of alternate sutfur sources, lh:.: 
;a me 1nedtum was used and snpplcmerncd Ritb l mM 
of \.'3Ch sulfur sp«ies (H::::S. SoJ:··. S·' <Jod S;:~- ). 
Clo:>t"ti s.rsto.:ms using .:winit~<tf1 v:lf\ cs fOr gn:m1l1 Shld­
ies nerc employed. Srurli;;s ou the conroJtiiJm uere 
uudc U."lng grow!IJ inbibitotS.· ll}StatiH t8 rtlf, ru!- 1) 
aru:l dtloramr;hemcol (1.25 U rrr1) for tllngi and 
b.'!Ctcria. respcctlvd;. Activity was de!ennined by 
respirometry. 

To ;:-t·al!illte !he actV.-.ity of the mixed poptLllti<at, 
dn; method propo"-Cd by Buisnn<u n al. (1'189) wns 
adttpt:d by nsingfrcc celts. The method is baS¢d on the 
mc:lsJtrontt:-nt Qf tilt dissolved 02 uptake r:lte .1nd 1Wl5 
correc!ed forendogenom respiration It 6 reported as 
.\{g 02t'gpr,>!ci!!l\li.H, 

Gaseous sullidcs wer-e ana!vLCd b~ gas chronm1og~ 
r.l.ph} will! a fhlme pl10tomctr:C detector. A Tetlon 
clllumu (I m x 3 mm) filled 1\'lth Super Q was ns:ed. 
Till: injecliou •-olumet'faS 400p.L Tltccalum~t!emper­
arure- uas IJO ~cwhilc tbc wjfX:Iion and dc~t:Ciotwere 
maintained at l50~Cand 220"T. ;cspte:!!vdy_ Sul!irtc. 
thiosntt:l!e aud sulfi_tc M:re armlyzcd by HPLC u~ing a 
plJc.todio::k i:ltTJ) dt':tcctor. A Chrtnnj.!i!C\ lunoSpilCt .A,. 

(200 x 3om\) column 'J':lS oscd, PoLlS.Sium Itydrogcu 
phthai..'HC' (O.D4 ltL'~-1. pli -Hll was uSI:d as ru1 dueut a: 
O.ilmlmin-1, 11x: irjc<:tionvolurnc was 2<l vl. Sulfur 
was measured br color' .. ntctry according tn Ban!elt ft. 
St::oog tl954) and protein with the Lon:ry method 

Rt!lmive nxirkwrm ~".?fd vfsul/ides ondsu(;i;r 
compouut!s 

Respirometric iests were perfurm..»rl em samples af tb;: 
biofi!m furru.."'d i\J the !ritiding filter ro cvabp1!e, tl><: 
H~S and CS.:_ oxid:ltion rntes at differc11t crn·::cntn.~ 
lions as sltov a lo Figure i The smnc !cclm.h:j•lC ~~k<: 
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HS GS SO::'SQ 2 .s" 
::! 2 a :t 1 

Rda.ti~<l "\)'g<;IH~tl(llWo> rJl'~ <.~r\.0!>!11. H:S.Iio;-­
((~;o""! C}.11 ,lli--~· rdr>!t 'i 

tlSCd to evaluate the relatl>-c m'!CS fe-r different n:~ 

duced sulfur s.pe.;:ies. (H,;S. CS.!, SO~ _ S" S::Oi--). 
at l 111M, as <icptctcd iu Figure 2. 

TIJC higher HtS o-.;idatimt rates obSI.'t\'lCU could be 
explained by t]l.e fact !h:lt ;!tis COLttpounrl is produwd 
ll> an intcnucdill!e in the CS2 oxtd;Uion. FurJhcJTilQIC. 
H.:S cxidatiolt has bi:.en reponed 10 be preferred ever 
C~ by rite su15.dc ol':idizingbacleti::t {$mith & Kcll\ 
I Yli:i!, Plus tl •<I. !1N1J . 

By a<lji!Stiug a s.aluratkm model to the data aud 
us.ing tho: stoichion\Clly of sulfu:!c oxidation. uux­
imum~ dcgr2d.atio:t rntcs o~ 3-.4 mg CS2/gr::.~.~..,min 
and bJt mg H0SlJ,t,'\'n)L'"kmm \\Cre achi.:~.--cd at cpli­
utal pH aru.{ tempemture eouditk:r.s. The sanu-Jiion 
ra~ tKs) for CS;. :m.L! H:S \H.:re: (! ! '} mM aru:t 
Ll mM. respccli> ely, The rmc t<!lu~ are eomp.;1ru~ 
bk to lhos;; reponed for !fljobnctlti in pure culture· 
43 mg CSz;'SJ..-=tnmiu. Ks 0.013 nl.!\.1 CS:o (Smith & 
~lly !'JRS); ?.3 mgCS1/g,..,kinmm{Pk1s et al_ l99J;_. 
~.4 mg CSdg.,..,.,.~niliL Ks 0.03.1 nlllt1 CSJ. flordiln 
ef at. 1995). \'Cry km inlttbilion \\as <ibscrv:xl for 
bolh H:;S m1d CS2 at lhi: ~ s.;udiOO Plm; er ai. 
(1993} teporr~ 10\ll! uucrobial inhibition at a CS.; 
conceutrtinon higher lhun 2 uL\·t 

As may be ob~rycd in Figure 2, clc!OO!ll:"Ji sui~ 
fm oxidation mte was the lowest as oomparcd to 
the otlll!t S\LHur Sp¢CICS. From rdlc e,<;perimenls de.ta 
{rx~1 show!l). similar 10 !bose- in f'lgure !, m:_r.;:iurum 
rate and Ks Yalucs wen:: tH!6 t~ s~tgpn>\~inutin and 
4.2 m~-1 S". Suuilarll.!&lJits lmve been fmmd with pure 
strn!m (Jordan era!. 1995). l.Cl\ tnli!S !';J~.'C been Jl~ 
tribu!ed 10 th.: $"' solubility_ Thicrut!f.:t~e :.md ~1tlftr..:: 
were 3ISi! os:idi?.eC by !he- C<lnsoni:l m mtcs ilbotu five 
times slower !hen C'S;; at !Jl ml\{_ 
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Jahl.i !. o;:0 "'''''""1lmJ'lWn :m:.t H:S, cos_ s-' ...-..J !!0.¥~ 
;m>Ju.:1t<Ul by Lh~ '<Uif<.n:h.I>Ji~<,; i•><~"-'>flium ll 3~- C ;;n4 
('H T, lnrti:ll w~"X CS: 0.12 m\1 .uld 
(>)-'Ul,;.-;; ~0 II!J['<MN\ in! 

<M< Coc,:;mtwd cs~ H!:$ (l)S 
,, 

ih) (mM) (m:V!J (e,l-JJ (mM) jf'>J..l) 

0 ' 0 " 0.014 C•.L'(l!:i (l.OO! ;j_OC(l4 (1.(13 

o n:\3 G.!'Nl IJ.•Jfr1 (U)O!l7 (till 

ij_[J~! 0(1')~ (Ft:t7 ~-l!U\l 0!4 
4 \1 )1)7 01l.N <1,004 o.wn iU9 

;:up [J)X!2 ;LMZ !l.f><ll5 lUll 

(\ 119 0 ;;00!5- li.:l'! , OL 11 ,, " 08l!5 (l.}l 

Swith k Kc!iy ( 198!-l) Sligg¢5ted thal CS7 ;ras trnns­
fonn::d bJ 1hiub,wlffus rlllop<II'JU through 1he follow~ 
ing rcadions· 

1J;,Jrt~gCl;u1ftdc 

S'Jlfhr 

Cfh+H.,(l 
cc»- t-lho 
ll-ki\-0~ 
2S_.; + 2112-0 + JO: 

.-..COS +li:;S 
- ~:r~ + ~i.::os 
_., 2S 0 +l!:oO 
-- :Ulz50_1 

Ek~mcntal rulfur production from C:Y. has onh· 
been reported \\'!lh :cure s.unlns (Jcr-danet-!1/ 1995). 
but h ts n~ry- CCinnt(nt f!O!ll H:;S nuder 0;; coutrolled 
cottditiOJ15 (J;mssen et a). 1997i. To dewmunc IDe 
uuermediates fonned in t~ CS:; o:-.:idation, a kinetic 
study a:nd 1he- sui fnr bai1U1Ce 1mre perfonnli:'!t As seen 
in Table 1, H:;S. COS, S"' aud so~- were detecte-d 
from the firs! hour of cultivatlctt H1s :.!ccnmuJalcd 
frcm CS; as tl w:tS bciug coT\5urned H~S v.as de· 
tcctOO a! OICie lo-w COIICCLllr.llicus as- its uptake rmc 
It-as slon ~r ihan !I tat for CSJ us indicated b; the Ks 
value. COS w<1s del.ec!Uf at \'CT} len· co~n-:rations 
and !mlfnr accumulated. Ninety-fin: pc.K:c!l! of fhe 
mi!i;tl sn!fur p;as fouttd :JS prodncls allcr 9 h. Tt-.: 
~stu-as possibly tmnsfr.mno;:;d m1o biomass a11d other 
tntem!editlfes:_ 

Oplimutr. pH range 1'<<0$. belll:ttll 6 and 7 1\'lri.ch cor~ 
respouded to th: pH set 10 amlJOI the reac\11! Tf';) 
cx!Cation m!C w;ts- more :tC.C¢100 bJ ~unQ Co;ld> 
tiors. At pH KO, the mte- t\as n:duced b:j' J!nprox't­
mMel_y N'%• while ;u pH fr.O :tnd pH 5.tl redlt~tL?IJS 
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:i:Mo• ), \li..n;bi:l{g1:>\VIb ,MJ $!.!ljj<)< o•J\l;<(icm ;a,1:vi;y fM Q«; •Uh\:>:1-i.ii,dll;,; ~<llln.>I"J:O "'!<;..tlnw m~Ji.< 
.>:n<.-n&U witl: &"-'*\h ln:hibllcP- CS: (!ll#nog I 1)»;:,; u...:J w.~JI;;.lr.ll~ .ll .~G 'C "'l>.ipH 7, 

\li<!rOJo\11)111\i'i<Jl 

mcJJe. 

~~rtrJ>t.!+ 

Chl\lf,;~tt:fl*"''"-'"1 (1.2~ L• ml -1) 

\I;,."'ITill :m,;.\i~ -t­
\'y\Uiu(il,,qpnl 1l 

~hJ!d~ 

{"'-- +) 

r-1 

\\!:Ore around 21}% and 45% rcsptctivcly_ A! pH '.U 
:md higher, oxid.a!ion was \Cf'! :Jow and :~biotk. It 
is k!IO\\l! tfuu SM\'lh m; a ruoction of pH depends on 
the Thiolw:::tliln ~clzs (Robenron & Koenen 199 J t 
Buism;m L'f al ( 1989) reported a cons.ortium of .sulf\lr 
c;:,Jorlcss hac~ria that shown lfl.'lXinmm nctiVilics at 
the pH r..tnge IUJ,-8.5, while Sublette {I 1ffi7) :reported 
:J pli 7.0 for growth at pure C'!llmre of 1h!(Jh:Jc>Jius 
rlnrllrf_{inms. 

Oprimmn !cmpcr.ttm~ H;r ('5~ oxidation WllS .HI'C 
The o:-;idatiou wru. reduced b;. K5% at :t:P(' :wd 
by 95'% <100ve 40-"C. Similar oplimum temper.l!nn:s 
rnugcs t-..m·e be.::n rqx;rtcd in the litcrrume But,.man 
Ill al (I 989} teponed opl.i:n;!l tctupcr.Oun: for a s1tl· 
fo:ddi~:ing consoninnl m the r:mge ~5<!5 'C while 
SublcHc (1987). found that 1hio!mc.i!brs demi!r~Ptftns 
gn:J.\Ih on thiosutf;:ue was optimal !,It JO "C. Lobo~:! ,tJ 
t J!)'J'J) l'e}'<lrted th.'lt tcmpcmture hns ill! imponunt cf~ 
f.:ct on !lie 0\-cf.Jli pro.:::oss as it a.!Iccts solubilitv ruld 
tr;Jnspor: oft he gas. AccoJ"diug to Robens:on &.Kue~ 
ncu ( !991) the majority nf the wc!l-siuilicd species ()r 
colorless sulfur bacteria me ulCSO_phHcs. 

Elfer r ufxuij(!U Oil oxrJouvn rene 

Jt i.S WCII dO>;;UU.l'"II!cd that So:i --. the fmal o;,:ida!<Oil 
producl exerts :1 n;::gaL"-·c ef!Cc1 on ~11lfide o:.:idmion 
probably due to ioni;; streng•h effects. (Ongeharit n al 
I VV! }. Respirometric llSS<i\'5 >iliowed a reduction in the 
CS: O.'lld.:1tion rnk at ii!Ct\~dSlllg s.nlfatc con<cnumiort 
Fitly pc.rrout cf !he sulfo:x!dizing actl\'ity was lost ::s­
lhcsulfatcconccntr.arion increased to 25 gl-1 , Sn1.;1-Jler 
&tl'CHK'fliS \\i!T~ fotlnd at lriglm: snlfa!c IC\d5 (Fig~ 
uri! 3}. h1 a compust bioilltcr system, Yang & Allen 
(I ')1).1.) reponed !hat !5 lllg S (JS g~-l!g (dl)' Cam~ 
post b1sis} <Htd lnwer did oo! show effect oo H:;S ;:;x-

YcnM ""- cs~ ,.\:i.;b;i,>n "'-iivily 

H+-d <:-1 (!~ 

!-) !-.,.++) :r, 
Gr~\\\~'llhv 

0 1.2 

l! 

~,., _ _,, ___ ~ 
H<?- J. f.[l<:~tr>f"df>~.~ \hl!!J<mitoiN:: t>!!CS, ;,,.:.;.u><m rJI~ bvll"' 
-.clf.:.-ci:liri!!J: ~"""'flioun ~~ }(\' ( ru1J pHi. · -

idauOit Ho\\m cr. 11tcy ;>bscrrcd signiiicam inhibiti!lg 
cffeCI at l:iglwr 5.\.llfatc conJcms. ·;lteSe mulJC>tS sug:~ 
gcst tlmt a SHllfit:! comem ;:;1'25 tllb\: $ g:-1 til ;t trittc..'ll 
k:n.,l for the uucrubial cfl\·irutmwnt Oogch:nit ltf al. 
(l9')1J repor18d 1l~<t~ a sulfmc conc..;Jtlraliou of 2tJ-
2.'i g J-l inltibited Sl!liide O\it'.atian by Thidw:iJ!Jp, 
<ieJwrtlic;ms. 

!f[fea qf p,r:H<1it w/rJhmtrx on rill! mifoxidi::l!lf! 
_tntrfJY·o/tbe crm.\anlum 

11 was delncr.strntcd, (Huglcr e! al 19%;. th~t an 
lrct\Orog::n>.<usmicmbial cotrunulli!~· (fungL Jd:I:S! ;md 
b;rclcrin}, dcv.::lnps on the snpp;>r1 of llu::: trickling. 
fitter reaet.o: and petfonns !l:e sulfide o:xidrttion. To 
GV:;lnme !he relevarn:c of !he mo-Jd.s <~nd yeast on !he 
sulfide elimination, culmre medm were am<:ndtd \ulh 
growth i.nhibitoflJ forbactcrm or fungi, The results arc 
dcpKt<:d ;)JI iablc 2. 

Sa!Jaumnd mt:dmm plns ch!orumphcllicol s:1p~ 

poru:d good fungi ami yeast growth bnl little CS ~ 
oxidizingaclh-ity W<ts found (0.3 rng CS:/gpruL ;.mil;~, 
·11~esc micmmg:ulisws have_ l'•cvcnhelcss. :m' im;x>r~ 
t~mt rok in film fonn:ttion rHnglcr rf ;;i. l"J96). 
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M:n.:ml medtum plus nystain suppr.:te;J good bac­
t.:rift! gwwth wblc fungi and Je<l,;l Wi.'lre mhibite::: 
Th.; bac\eria were Gmm-nctttt1\"¢, small cocci (0 5-
! ,um), smgly, In pairs or Jn chain;;, Thes:: observation:; 
inJtc:n~d that these buc!.:rw pr(1bably beivt,g: to the 
Lh10haci!E Ao:ordmg w CS:-_ oxidation rak'\ 
the bac:tcria !h.:: ccns::;rtium were mai;dy r.::spo.n.-
sib:.: ror tho:~-;;)~ dm;mauon (2 mg l'S2:gr<cttmmm) 

\Nhilc m b;;,:rick!ing !i!t.:rs the transfer ·and C4Ui­
l!'::rium f1Apccts ell 6e reactor ;>lo.y H v~.ry illlJX'!tllnt 
rok (Lcbc ei aL l9J9) ;he armlyMs of the local tniCL)­

biiil km-'Lics. as shown b t:ns pap<L alrows rc sekct 
tb;'! ukvan! set points (0 ote1ride reaction hCTiitruion:\ 

.-\c"~il C ~\ha~w H. l3tna:wt:e JL Rcvnh S ; 19;>'1; Uio!agil!l 
r~m(tt-:!l 1•f .:rui>_z~ <isuiiLk 1l-vm wa.·1~ ni' -;;r,;mllt ¢u<m;n 

PrfiJ)n'JS\~t'"'tt#i: 
A~N '3, Kcl!!i>ln Y Y:ltn T tlo/l(l) 1\ru.~lic~ ,,('abN~!j!li:.• <>:'l!ylli:+ 

§)fll JlllfhW mio caqu""~s krrk Nli!"J:t solu!Jl'\1~ . .4fC'!ie J 36. 
B!!--n~s. 

Bilrt1dl r Skc,c,:: D t 1951) C'c!onmctr:~ dctq:lli>)Mlioo ~f elent<mt~l 
,tlfm iuh;<~dcarlJOlt~ Altai Clwm_ 26: ltMO:-! ·:011 

Bm\lllall C fest R, lj~p&.:ot 0'. Grr&~b G, Ldl!'!g1 (; U~S9\ 
2Mo:lnnkgiod prow"" for ~l;il:ide n:m""'' "i1h wlplffil 
rtd;;:::"lliun.Acm ,'tVJ18:i;~lt;,~ 9' ::-sS-'!57 

C:itleti!:<:tr<l F Su!>kllt t:: (19010} C0;qcl;~i:l!: d hydr<~e: t"JifiJt·l>y 
!lilotn;dli fi:f!l...-fma!. Al'k".fl- 3.5_ ll~tt-II.H 

Cort.: 0, !1.111 S :!W:!j Ao.t.:;.-.;;~im:on(lcn;i<l<l :lwon 4J!II!rfJ<ctdJ~­
Iion.Eft:>l,.;imd_ BW.:lf¥- S)mp. tz· ~85-Z:>t), 

Hlltdcr W \:"'li!I·De Ia C-w?.J J, M <,1\>\lf;) &~~~!m 
'lt:al;--fi' lhm ao: iu: P'"""'"'dings 
c;_[ rfw Aw & JJ\-ul.t -l~<nnai li:><'W<fr 
kE-~hffJirw11. 
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$19 

h11Uct1 A., lvb S Len>' P. L::Jiug~ G ;1\VFl l'trt<m-twl~o of u 
ill!fi:k-<l\i<lizmg l!\fiiDtkd-bed tUCh!> <upp!Wd w11h 1li:n,>lvn! 
;»;;.'!).:::•. JJ!uucllnol. m""!7!f 53' H~4ii. 

J<V<f!llt S. Kroczkiewicz.eowjlil A .. Kelly D. '.\'cod.-\ (19951 ::.Oo~d 
eti;:!!.i.;:rh ~C.Ic !o §h'Ui!h on :1\rl:eu rliq:lfd;"-!"b. .r.Jicrobivt. 
J6J; m-!r. 

K~ll<g~'l':l T. \litrJJ:i I? :19119) R~niO\'JI 0fmelw:.::hicl. Ji:Ji~lhyl 
<;>JlfiJe:m<Jily-dtu!!Gt ~o!tidl\ lhlm c1mtaminJ!l\dair b} Tri.t>lmr:tl· 
lllslhi"l-"'-'"-' TKA't.APJJ Ht•riiVn Jfiuvbi.-A_ 55~ 55C-~5S 

Lubo R. 1\t\·~, S l!htnw ::; 1; 9<.19) An liflaly'>i~ <Jl !l md;k hed 
biorcn<:::lf CUV.~1 ;i;;u!5Je rcrnova1. fli<X,;d'J·>O!. l!fw>14 6:\: 
%--109 

·)wx:ham C. SJ.!bklle !-:, Slmh Y fliflll ofhyff;,gen 
"'lifiiJ.; by ~{lCClJ)?W! Tfridx-/n!!tv ,l.,-nl/11/kwH <I C<A!li:ll)i)!_JS 

reltt:rl' Biot,•dm¢. ?.::Ri>s, Y.'' 191·-51H. 
?la. C. !!a~4nl H. D;mucr H, Jdilltk £. \-Vimm~t f.:. H,:,lllblr P, 

fhilll:r !\ (!9'>2/ Rnii(l ofbo(lh;_~,cal :mJ d!em1cu! ro:ulalion rlu,-. 
ing !he ;;_~robic diln>nl:Wt of orulptn® by ctt!ar!c,;s ;;uJphur 
!:ar.·wi~.:!ppi JScro!Jid. FwtN:fmu1 .16: S!T-822. 

Pb~ C, t\'irnwe K. 3<.>1n!:m P, \HUr~h'>id! D. tk•tn~r l-L Jdinck E, 
h!r111:t H.Bnn::: R \l\1~3\ 0<:grl'-(~1llon X ~?Ibc.n di>~dp!:Wc by J 

Thlob'.!dfhn h\'1ll:~.Appl. ,1\~••vbiol iiiot,-ci'."Ji. :>S: s:w~s21 
R,<b<:rti<<ll L Kumtr. J (t99fl The ellh1el5 illl!hr t>aacrw. In 

Bai<.'W .\. Tr:lper H, f/1>.•:;--J;:ja ld. Hl.rdtr lV_ St..'1hftr K. Ws 
711~ \\1L 1. 1rd ~d. N~w YDiL Splln'?W· \'q!•~?. 
jlp 

Jiin~h S, Kcl!y D ~19&8) O:ri.Wio:1 ofrilrtl~» rlo::u!pt.._k "->the 
mlc >anrcc oi' C!l-I'~,.V !<a" lhe 111Mrvphk #i'CIII th ,:,fJ'l!lf.lbfxi!/us 
'ft'O{XITII:r '!lratrr 'tl;,.- .J GNt ,~ftt1of:lol !J~: >•>H-3Coll>. 

Sl1!llettc K il9S~l O;;i,t<~i;n 0! h)!drm,><n :ml!ltlc by Tfflobfx,i/"" 
dto'llltUric~H\~t dt:MllrJ! J!t.-< Bl<>l-!cftml. lH""'''F-

Tor:-c;;(', !hv.d; 3. Hmnjnm A P\!ez !'. Munl~ Vi! 9~Jl iJI~IO.jltU! 
p:r<!ttt1 fJ<- the tl~niu~li<'U of <:J~lhr ooup,-..mJ;; rrv~nt Ul .nas 
mi\l1>h: CSf;::cr:t 5 J36_6 .. 7 . 

l'rut, Y, Alit: I F. I !99--n Uiofl!lralion ~1n•l 
i5Ci;iWA"il0!;tf\!ll'<ua! p~r~mc1tJ'<. J .Jw 
44: s"<» .. MB 
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CAR80'11 DISULFIDE 
S PO':"E'-IT!Al i'OR HJMA'l EXPOSt.:i'\E 

5.3 El"\"lR01':\!ENTAL FAn: 

5.3.1 T1-.msport and Partitioning 

Rd¢nses of c-arhon dbmlfide to the <:mdronment a:: a result of industrial activity arc expected to be 

primarily to th..: atmosphere, Any carbon disulfide released !() sHrfacc waters in et11uent streams is 

<i\pC;;kll to p:rrtition rapidly to !h.: atmosphere as u result oft he high r:ttio of vapor pressure to the 

solubility (Henry's law ..:onsto.nt ~~ LOJx \0'2 atm • m3 mol} t>fthe compound, HydNiyo;i!l i~ not a 

'" 

significant t'cmoval mechnqism sin..:c the e\-npon1tion half.lif..; fi·mn a saturutcd soh1tion is eslinmted to 

be ll minutu-s (EP .. \ 197Sa) . 

. \lthoug,h no information was found C'-J.Iuatiug the purtititming or carbon di:-.ulfid<.J from water onto 

,<;cdim.:nts. it is not ~Xp<!ctcd to be r..:rno\·~d slgnifl'-'antly ffnm th,; aqnati.: phas.: through ad;;..xption. 

'i11.: low K .. .: vah1c. cak·u]atcd from wnt.::r sohtbi!ity data, is 54 (EPA 1986b), indi..:;;rt,:;:; high soil 

mobility" bt.:t it probably will b: le"" n1obile in snih; of high org;:mic cont.;-nL 

Although Roy and Grimn ( 1985) did not condllC"t adsorption studies. th.o:y classified ,;arbon di.<>ulfide as 

a mnbilc solvt:m ~xhlbll:ing ;tlow kml.::ncy to lx- r.::w.incd by S<.)il~. Carbon disulfide releas.:d to soils 

in spill::. should rapidly \·ollnilizc to th<: atmosphcre. bllt a p011ion ofth2 e~..nnpound rem;tining on soil 

i<urfaces could b.: available for tr~msport into groundwmer sine.:: it doe:.-. not hav.:: nm.:-h n!Tinity !Or soil 

particles. Farwell ct <lL (1979) indkated that cnrOOn disulfide volatilizes from~ vuri-.ny of soils. 

although rates\\<!"¢ 110t pro\·id!.l(L 

So ..:xpcrim;;ntal data on hioma.gnitication were found in th,.:- avaHahl.:: lite-rature. Estim~tctl 

hio.:-on..::.:.ntration t:'letor (BCF} \·alu..:s (equal to 2.94X J(l) w..-:r.c- .:alclilakd from solubility nnd K.:m·. {log 

K.,., is2, 16) data. 1h: C<ikulaNd values, 6.8 and 25,8 respectively for solubility and Kn" data, indicate 

that .:arbon disullid..:: \\"ill not signifi;.·~·mtly bioa,;;c1nmllnk !n tHjU<ttk organisms (EPA 1986b). 
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CARBON DISJlfi')E 

5.3.2 Tmnsfmmation and Degradation 

5.3.2.1 Air 
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Carbon disullldc reacts ·with hydn1xyl radicals in the troposphere to prodllCc carhonyl i>'lllfidc (C'!IX and 

Sho;;:ppard 1980). 111~ lUCtilM or carbon disnlfidc in the troposph..:;re. :tSS.!Iming a rcat..'lion rate constant 

of 4_3xto·n em' molc,:nl~·J, is =73 days (uncen;~in); other estimates (asm1ming di1Ter~nt reaction rate 

constm1ts) rangetfom k~:.':s than 1 week to more than lO week.<> (Cnx 11nd Sheppard 1980; EPA 1978a; 

Win.:- d aL 1981) 

The photo-oxidation products of .::arbon disulfide in the laboratmy \.,ere identified a~ .:arbon monoxide. 

l.'<J.rhonyl snltlde, sulfur dioxide. and a polymer that adh,;rcd to the sides of the read ion vessel 

(lieicklen ct <lL l97l). Altlmug:h carh.;;n di.sulfid~ absorbs light at wavdcugths bet\Votn 230 and 

350 nm. dii!so.:::iation does mn nccnr nnd..:r .::nvironment.tl conditions b..:camc oflmv molar .:JbROrptivity 

(Atkinson et al. 1978: Wood and Heick! en 1971) and direct photolysis qf earbnn di;.1tlfide in the 

atmospher..: dO~li not nppeur to be ~ig.uiti..:ant. EP.-\ ( 197Sa) stated that the infonualion availabl..: 

indicated that carbon disulfide i;; relatively p~Nistent in th.:: atmo~pherc. Forth..: •ltmn~phc-rk oxidation 

of ..;arbon i.lisulfid..::- to snlfur dioxide, c.;1r-bony I sulfide, and carbon m011oxide, the half~ life was 

e8timntcd to b~ abol11 12 days. 

Ac-cording to Wine ct al. ( 1981 ) . .;j;;,:tronkally exciWd carbon distdfid.: is r:1pidly protbtced in the 

troposphere tl'<lffi Bhsorptitm ot'sol:lr photons~ This excit..:d ..:arbon disulftd.: re<1cts with oxygen on~ 

time s.:ak ofl-2 \\ed . .s to yidU car-bonyl sulfide. th¢ predominant sulfitr·cnntaining votnpouud in the 

tropospher.::. 

111.:- lifetim.:; of ..:Drbon dif'Hlfide in the ;Jimospher.:: has hc~u ..;stimnted to be 12 d~~s. too f'lvm ;t tint<;)' 

to reach the stratosphere. Removal was :mggeskd to occur by a hydroxyl radi..:al reaction. or an 

o.\.y:gen atom rca..::tion but not by d1s:mciation {Kha.lila.nd R.<tsnutsscn 1984). 

Based on th..:: <:>stimat.::s of a lifetim.; in th..: troposphere for earbon dis.ultide on the ord.::r nf wce,\s and 

the tropnsphcre to stratosphere hlt1lfW0r time on the order of years. \Try little tropospheric corbv:l' 

di;;tJltide i::. ~~x.pectcd to b.:: transpott.:d tc the str.ltospher~ (EPA 1986h). 
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CA.R!k>N DISULFIDE '" 5. POTE'Hlo\L FO~ !-l:J\.1:;,'4 :!XPCSUAE 

5.3.2.2 ·water 

Carbon disi1\fide is .~hlble to hyd.ro!ysis in the pH rl!gion of environmental.::onc.;::rn (pH 4-10). At 

pH 13, carbon disulfide has a hydroly.~is hulf~life at of abont l hom at 25°C; by e>.1rapolation, at 

pH 9~ carbon dis11lfide ha~ a half~ lite of l.l years (EP.-\ 1978<~)- In oxyg.:ttat.:od seawater. carbon 

dis:Hlfid.: was: fm:nd to be stnbt..;; for over lO days. (Lov.o-!o.::k 1974). 'lltc volatilization hatf~lif\! ifont a 

sa1JJraktl w.at;.;r ~o1Htion ha.": l>..:en <::~timatcd to be llmiru1tes {EPA 1978-a). Tit¢ comp;mnd appar.:-ntly 

does not undcrg<) bimlegradation at mks that are .::omp.::litivc with its vok1tilization from ~urface 

5.3.2.3 St'diment a.nd SoH 

:":o data w.::re tOnnd in th..: a\'ailttble lit.:nuur~ on the blodcgradatio11 or..:a!'bon disu!t'kle in ;;oiL 

Howc:ver. since the ch.::micnl is mpidly Yo!atiliz.;-d (high Henry's law con stunt) and probably highly 

mobil.:: in soil {low K\d, il is unlik¢\y that it rc:nmins in the soil long ..:rumgh to be signiricuntly 

biodegrad.:-d. 

;...ricrobinl degradation of large amounts ot'..:arb<m disulfide in soil would not b~ ~:.:pectcd to be 

significant sine.:: this compound is u soil dh,inf<:-ctant and toxic to bactt:ri;t Hydrolysis of carbon 

disulfide on wct soil surfitc<:s is also unlikely (Ell.--\ l986b). Oxidation of carbon disulfld.: by a 

Thiobacillus specief> isol:lled from soil htb been observed (Pia.<; <!1 aL 1993) 

SA LEVELS MO:'>ITORED OR ESTI'\c!ATED l'i THE ENVIRO'i\IE:'>T 

S.4.1 Air 

Carbon di:ml!ide was ddected at 41 parts per trillion (ppt) i11 61 mml sampl.::s and at G5 ppt in 

88 urhru.tJo-uburhan air sample;: l'Ull.:cted by Bmdzinsky and Singh ( 1983), Cam)\1 ( l985) ;:ampkd air 

in the vicinity ofSatl Juan. Puerto Rko; AJbany. ~cw York: and Wallops Island, Virginia. Carbon 

disulfid~ show..:-d .::omiderabl..:- ;.;patial \·ariability :md .:1 correlation with cloud a.:tivity, lt W;LS nL~ ... ·i ,,~c_; ~ 

that the o<."can appt)ars to bG a somce of carbon disulfide. ·nw air nt Wallops Island ~.:oming in f-om 

the oce:lll bad !..:-vcls <lfl(l ppl Air .'>w.npl.:s taken utSapdo hbnd, G.::~;rg1-a. NV..::alcd carbon di\th(•ti¢ 

kvds of abrnlt J80 ppt al:H}V0 a saltwat.:r marsh, about 100 ppt abov..:- ,., fmshwrrler mar'.lh, and 
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http://www.regulations.gov/index.jsp#!documentDetail;D=EPA-HQ-OPP-2013-0658-0005


BPPD New Product/Non-Registered AI Source Readiness Screen 

Date: 10/18/2012 

Review Date: 10/18/2012 

File Symbol No.: 8928S-R 

Reviewers: Colin Walsh & Sadaf Shaukat 

BPB/MPB: BPB 

Comments: Note to Reviewer: The a.i., AITC, has a proposed use pattern of a pre-plant soil 
treatment (fumigant). 

Pass/Fail: PASS 

Hours Worked: 1.0 hour 

d. 8570-34: Certification with 
to Data 

X 

X Only a.i. and impurities 

X 
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I. Proprietary inerts? If so, is X 
info. on file with the Agency? 

m. Supplier information X 
adequately listed 

n. Certified limits correct? X 
0. If certified limits are outside X 

recommended range, 
explanation provided? 

p. Microbial: culture collection X 
reference 

q. Microbial: strain designation X 
for a.i. 

r. Microbial: potency provided X 
with a.i. 

s. Alternate formulations? X 
t. Are alternate formulations X 

actually alternate and not a 
new product? 

I i3£i'''•' <;,;::-,y'<><' <-< -"''' Data Matrix"ACTIVE INGREDIENT · . ·.· .. ·.·. ... , ... ··· . ·· .. . 

a. Separate data matrix for the X See Data Matrix for MP below (section 4) 
source of AI 

b. All product chemistry data 
requirements addressed 
(guideline by guideline) 

c. All toxicology data 
requirements addressed 
(guideline by guideline) 

d. All nontarget toxicology data 
requirements addressed 
(guideline by guideline) 

e. Reflects info. reported on CSF 
(e.g.: identity of AI) 

Note for 3b.-d. above: if not addressed in data matrix, may be addressed in elsewhere in submission 

142' 7£''' <;,:··············.•.•.·),i<< ..•. ·,····· , .... ',·····'•·· Oatalli1a1:rili'MPor El'> ... ,··. •.··.•· ·.·, · .. · . ; ·. ./. . 

a. Separate data matrix for the X 
product 

b. All product chemistry/product X 
analysis data requirements 
addressed (guideline by 
guideline) 

c. All mammalian/human health X 
toxicology/ pathogenicity data 
requirements addressed 
(guideline by guideline) 
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All Tier 1 nontarget organism X 
toxicology/ pathogenicity data 

d. requirements addressed 
(guideline by gui 
Efficacy data (if public health X 

e. pests on label) 
f. HSRB ·required? X 
·s<< I<X . ··:.·•••···•c .• ···.·•··<c····.· 
Note: This . is for a" <touii .. ~ only. See below for •and ~ 
a. Product chemistry: do all X 

submitted studies appear to 
satisfy the data requi1 

b. Toxicology: do all submitted X The applicant indicated on the data 
studies appear to satisfy the matrix that the primary eye irritation 
data requirements? study is in MRID 488241-08; however, the 

study is not addressed in the MRID. The 
applicant addressed this data 
requirement in the application materials 
under cover letter dated August 29, 2012 
(page 2 of 3). 

c. Nontargets: do all the X 
submitted studies appear to 
satisfy the data requirements? 

d. Other (residue data, special X 
<t"rHo<, etc.) 

6 .... \. c·.· ...• ··.·• ·• .··. . Data •nil ·· •·· ···••• ·····. /<,,•)<) ;•.•·~ 
Note: This section is for waivers only. This does not apply to rationale submitted to satisfy the data 

"'"' 
a. Are there any requests for X See Rationales/Literature (section 7) 

waivers? Please note. below. 

b. For each applicable data 
requirement, does the waiver 
request have a separate 
scientific rationale justifying 
why is not ble? 

c. Does each waiver request 
seem reasonable and justillcu r 

17. · ........ ·· .. · ' .. \ ,.<T,··· 
Note: This section is for rationales only. This does not apply to requests submitted to waive the data 
rpm·'· 

a. Have rationales been X Data waiver rationales have been 
submitted in lieu of guideline submitted for the toxicity (excluding 
studies? Please note. acute vl and .,u.,,a, 5 d organisms. 

b .. Does each rationale have X 
scientific literature citations 
where a + '"'·? 

75



c. Are the rationale and scientific X 
citations organized in 
reasonable order to facilitate 
timely review and is each 
guideline addressed 
individually? 

d. Are copies of cited scientific X 
literature included in the 
package? 
Does the rationale appear to X 

e. be reasonable and scientific? 

:····•:••·•.;;; ..... ,;;.;. .;;;o;··. : , ......... ··•···.·•• ·•·•··· .. ·· ........ ·: ... · .• Label . . ·.· ............ ·.. .. . ..... ;;;. ........ .·•· 
a. Restricted Use Pesticide X 

statement (If applicable) 

b. Product name, brand or X 
trademark 

c. Ingredient statement correct? X 
Microbial: strain designation 
Microbial: potency designation 

d. "Keep Out of Reach of X 
Children" (KOOROC) 
Statement 

e. Signal word X 
f. First aid statement X 
g. Net contents/net weight X 
h. EPA Reg. No. and X 

Establishment No. 

i. Company name and address X 
j. Precautionary statement: X 

hazards to human and 
domestic animals 
Microbial: dusk mask 
statement 

k. Environmental hazards X 
I. Physical and chemical hazards X The CSF indicates a flammability of 470C. 

(if app.) The EP is considered combustible and 
must have the appropriate language. 

m. Directions for use X 
m. Storage and disposal X 
0. Warranty statement X 
p. Worker protection X 
q. Batch code X Batch code is required 
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PRIA 2-21 Day Content Screen Review Worksheet 
(EPA/OPP Use Only) 

d' /_/ //"' 3/23/09 
21 Day Screen Start Date: ---"'(L-'-{.3__,.,..,_ __ .._{LL-.C'-o:-__ --::--·-------;; 
Experts In-Processing Signature: ______ t!t<=-'-~""'-- Date ?"71:-./f. Fee Paid: Yes ~ 
Division management contacted on issues No. ___ Yes ____ Date ______ _ 

EPAReg.Number: 't<ff/7!5-A. 

1 

2 

3 

4 

5 

6 

Items for Review 

Application Form (EPA Form 8570-1 )(link to form) signed & complete 
including package type 

Yes No N/A* 

Confidential Statement of Formula all boxes completed, form signed, and ){ 
dated Form · to 
a) All inerts (link to http://www.epa.gov/opprdOOl/inerts/), no 

including fragrances, approved for the proposed uses (see 
Footnote A) 

Certification with Respect to Citation of Data (EPA Form 8570-34) (Link to Y, 
form) completed and signed (N/A if 100% repack) 

Certificate and data matrix consistent 

· If applicant is relying on data that are compensable, is the offer 
to pay statement included. (see Footnote B) 

yes no 

Data Matrix (EPA Form 8570-35) (Link to form) both internal and external 
copies (PR 98-5) (Link to PR 98-5) completed and signed (N/A if 100% 'f 

Selective Method 

b) Cite-All (Fee category experts use) 

5 Copies of Label (link to http://www.epa.gov/oppfeadl/labeling/lrmO 
(Electronic labels on CD are encouraged and guidance is available)( link to V 
http://www.epa.gov/pesticides/regulating/registering/submissions/index.htm#labels /' 

1 
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7 I '/\ I Is the data package consistent with PR Notice 86-5 (link to PRN 86-5) 
I 

Notice of Filing (link to I 
8 httu ://www .eua.gov II!esticides/regylatinl!ftolerance uetitions.htm) inclu3ed I with petitions (link to I X http:/lwww .epa.gov/pesticides/regulating/tolerances.htm) I 

9 
If applicable for conventional applications, reduced risk rationale (link to I X http://www.epa.gov/opprdOOl/workplan/reducedrisk.html) ' l 

Required Data (link to 
i 

?(I httl!://www.eua.gov/Resticides/regulatinl!fdata reguirements.htm) and/or 
data waivers. See Footnote C. 

! I 
a) List study (or studies) not included with application i 

' i I 
' 

10 i 
l 

I 
I I I 
I I i I I I 

I I I i 

2 
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Comments: 

G'r---' 

Tl 

* N/A- Not Applicable 

Footnotes 

A. During the 21 day initial content review, all CSFs will be reviewed to detem1ine 
whether all inerts listed, including fragrances, are approved for the proposed uses. If an 
unapproved inert is identified, the applicant must either 1) resolve the inert issue by, for 
exan1ple, removing the inert, substituting it with an approved inert, submitting 
documentation that EPA approved the inert for the proposed pesticidal uses, correcting 
mistakes on the CSF, etc. or 2) provide the data to support OPP approval of the inert or 3) 
withdraw the application. Removing or substituting an inert ingredient will require a new 
CSF and may require submission of data. All information, forms. data and 
documentation resolving the inert issue must have been received by the Agency or the 
application withdrawn within the 21 day period, otherwise, the Ageney will reject the 
application as described below. 

To successfully complete this aspect of the 21 day initial content screen, applicants are 
strongly encouraged to verify that all inert ingredients have been approved for the 
application's uses even if a product is currently registered by consulting the inert Web 

3 
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site [link to http:/lwww.epa.gov/opprdOOllineitsllists.html] and if the inert is not 
approved, to obtain the necessary inert approval prior to submitting an application 
to register a pesticide product containing that inert ingredient. Some inert 
ingredients are no longer approved for food uses or certain types of uses. The name 
and/or CAS number on a CSF must match the name and CAS number on this web site. 
Simple typographical errors in the name or CAS number have resulted in processing 
delays. 

If an inert is not listed on the inert ingredient web site and the applicant believes that the 
inert has been approved, the applicant should contact the Inert Ingredient Assessment 
Branch (IIAB) at inertsbranch@epa.gov and resolve the issue. Copies of the 
correspondence with IIAB resolving the issue should accompany the application. All 
new inerts except PIP inerts are reviewed by IIAB. The IIAB should also be contacted 
for any questions on what supporting data needs to be submitted for and the Agency's 
inert review process. Questions on PIP inerts should be directed to the Chief of 
Microbial Pesticides Branch [Link to 
http://www.epa.gov/oppbppdl/biopesticides/contacts bppd.htm]. 

When a brand, trade, or proprietary name of an inert ingredient is listed on a CSF, 
additional information such as an alternate name of the inert, CAS number or other 
information [link to http://www.epa.gov/opprdOOl!inerts/tips.pdf] must also be included 
to enable the Agency to determine if it has been approved. Each component of an inert 
mixture (including a fragrance) must be identified. In some cases, the supplier of the 
mixture or fragrance may need to provide this information to the Agency. Prior to the 
Agency's receipt of an application, applicants must arrange with a proprietary mixtnre or 
fragrance supplier to provide the componem infom1ation to the Agency or promptly upon 
EPA's request. If the inert ingredients in a proprietary blend (including fragrances) 
cannot or are not identified or provided within the 21-day content review period, the 
Agency will reject the application. 

During the 21 day content review, applicants should submit information to the individual 
identified by the Agency when the applicant is informed of an unapproved inert. 

Unapproved Inerts Identified on CSFs 

All applications except conventional new products and PIPs 

Once an unapproved inert is identified on a CSF, the Agency will contact the 
applicant with the following options: 

1. Correct the application by, for instance, correcting the inert's identity or CAS 
number, providing documentation that the inert has been approved, or 
removing the unapproved inert from the CSF or replacing it with one that is 
approved for the application's uses; or 

2. Submit the information and data needed for the Agency to approve the 
unapproved inert. If this option is selected and implemented, the Agency may 
request an extension in the PRIA decision review timeframe to accommodate 
the inert review/approval process; 
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3. Withdraw the application (the Agency retains 25% of the full fee for the fee 
category estimated); or 

If none of these options is selected and implemented by the applicant within the 
21 day content review period, the Agency will reject the application and retain 
25% of the full fee of the category identified. 

Conventional New Product Applications 

When the Registration Division identifies an unapproved inert on a CSF with an 
application for a new product that the applicant has not identified as requiring an 
inert approval (R311, R312 orR313), it will contact the applicant with the 
following options: 

1. Correct the application by, for instance, correcting the inert's identity or CAS 
number, providing documentation that the inert has been approved, or 
removing the unapproved inert from the CSF or replacing it with one that is 
approved for the application's uses; or 

2. Submit the information and data needed for the Agency to approve the 
unapproved inert, including any required petition to establish or amend a 
tolerance or exemption from a tolerance. (This option may change the PRIA 
category for the application, which could require a longer decision review 
time and a larger fee. If additional fees are due, they must be received by the 
Agency within the 21 day content review period.) 

3. Withdraw the application (the Agency retains 25% of the full fee for the fee 
category estimated); or 

If none of the above options is selected and implemented during the 21-day 
content-review period, the Agency will reject the application and retain 25% of 
the appropriate fee for the new product-inert approval category. 

PIP Applications 

VV'hen the Biopesticide and Pollution Prevention Division identifies an 
tmapproved inert on a PIP CSF and a request to approve the inert does not 
accompany the application, it will contact the applicant with the following 
options: 

1. Correct the application by, for instance, correcting the spelling or name of the 
inert to that in 40 CFR 174, or providing documentation that the inert has been 
approved; or 

2. Submit the information and data needed for the Agency to approve the 
unapproved inert. If an inert ingredient tolerance exemption petition is 
required, the petition must be received by the Agency and the B903 fee paid 
within the 21 day period. If this option is selected and implemented, the 
Agency will discuss harmonizing the timeframe for both actions, 
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3. Withdraw the application (the Agency retains 25% of the full fee for the fee 
category estimated); or 

If none of the above options is selected and implemented during the 21 day 
content review period, the Agency will reject the application and retain 25% of 
the fee. 

B. A policy on documentation of offers to pay is still being developed, however, for a 
me-too or fast track (similar/identical) new product, R300 or A530, an application 
without the necessary authorizations of offers to pay will be placed into either R301 or 
A53 L The Agency recommends that authorizations of offers to pay be submitted with 
other PRIA applications to avoid delays in the Agency's decision. 

C. Biopesticide applicants are advised to contact the Agency and discuss study waivers 
prior to submitting their application to the Agency. Documentation of such discussions 
should be submitted with the study waiver. 

6 
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RE: Regarding Application 89285-R (IR9804) 
Amy Roberts 
to: 
Anthony Ashe 
09/13/2012 02:24PM 
Hide Details 
From: Amy Roberts <ARoberts@TSGUSA.COM> 

To: Anthony Ashe/DCIUSEPAIUS@EPA 

Dear Anthony: 

Page 1 of2 

Sorry for that discrepancy, but those are the same data volumes and the submitted study is the intended study. 
I can submit an updated transmittal document if you need it, but it is the same. 

Regards, 

Amy Plato Roberts 
Senior Regulatory Consultant 
Technology Sciences Group, Inc. 
712 Fifth Street, Suite A 
Davis, Cl\ 95618 USA 
Phone: (530) 757-1432 

Fax(530)757-1299 

w.VJY:JJsgusa.<:om 

From: Anthony Ashe [OJiJJlto:8she.l\nthony@~amaJJ.~;;pa.goli] 
Sent: Thursday, September 13, 2012 12:08 PM 
To: Amy Roberts 
Subject: Regarding Application 89285-R (IR9804) 

Ms. Roberts, 

This message is being sent as a follow up to a voicemaillett for you regarding the above-mentioned application. 
There is a bit of a discrepancy between the study title of your third volume ("Analysis ... ") and what is listed on the 

file://C:\Documents and Settings\aashe\Local Settings\Temp\notes87944B\-web0556.htm 9/14/2012 
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8672 

A 8672 is described as a new product; non-food use or food use having established tolerance or tolerance 

exemption; unregistered source of aciive ingredient; no data compensation issues; all Tier I data requirements 

for product chemistry, toxicology, non-target organisms. and product performance must be addressed with 

product-specific data or with request for data waivers supported by scienttfic rationales. 

This PRIA code is interpreted as an applicaiion for registration of a microbial or biochemical pesticide product 

that is not substantially similar or Identical in its uses and/or formulation to products that are curren11y 

registered. These applications require product specific chemistry data, acute toxicity data and other Tier I 

mammalian and non-target toxicity data as determined by the general use patterns for the product. When 

public heal11h pests are claimed. efficacy (product performance) data for the product must be submitted. 

End Use (EP) Data. Manufacturing Use (MP) product or Technical Grade of the Active Ingredient 
(TGAI). This is for products with an unregistered source of active ingredient(s). These products are 
not 100% identical (repack) 

Stability to normal and elevated 
metal and metal ions 

'i 

Partition Coefficient 

1 

EP Data 
Submitted/ 

MPorTGAI 
Data 
Submitted/ 
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i ' I )11 ' 
870.3250 90-day dermal - rat i 

' ! 870.3465 90-dqy inhalation - rat I 
Prenatal Developmental - rat ( 870.3700 preferably 
Bacterial Reverse Mutation I J 870.5100 Test ·--· + 870.5300 

j 870.5375 In vitro mammalian cell assa.Je I -

Manufacturing Use Product (MP) or Technical Grade Active Ingredient (!GAl) Non-target Organism 
Toxicity. The test substance must be the TGAl or MP 

! 
Waiver 

Non-Target Organism Acute Data Request 

Guideline Toxicity submitted Cited Rationale 

No. Study Tille Yes No Yes No Yes No 

850.2100 Avian Acute Oral Toxicity >< I 
I ' 

850.2200 Avian Dietary Toxicity i 
I 
J 

I I 
Fish Acute Toxicity, Freshwater I 850.1075 I 

I Aquatic Invertebrate Acute ! I 
850.1010 Toxicity, Freshwater 

Terrestrial Plant Toxicity, 
850.4100 Seedling Emergence 

Terrestrial Plant Toxicity, I 'v 850.4150 Vegetative Vigor 

Efficacy- Whether or not these data are submi1ted depends on the proposed label use (public 
health pests). Data are conducted on the end-use product. 

3 

I 

i 
I 
I 

I 
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l; .•. , rED STATES ENVIRONMENTAL PROTt.- iiON AGENCY 
WASHINGTON, D.C. 20460 

September 5, 2012 

OPP Decision Number: D-469288 
EPA File Symbol or Registration Number: 89285-R 
Product Name: IR9804 
EPAReceiptDate: 31-Aug-2012 
EPA Company Number: 89285 
Company Name: ISAGRO USA, INC 

MELVIN GRABEN 
ISAGRO USA, INC 
430 DAVIS DRIVE, SUITE 240 
MORRISVILLE, NC 27560-

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

SUBJECT: Receipt of Registration Application Subject to Registration Service Fee 

Dear Registrant: 

The Office of Pesticide Programs has received your application and certit1cation of 
payment. If you submitted data with this application, the results of the PRN-2011-3 screen will 
be communicated separately. During the administrative screen, the Office of Pesticide Programs 
has determined that this Action is subject to a Pesticide Registration Service Fee as defined in 
the Pesticide Registration Improvement Act. 

The Action has been identified as Action Code: B672 

UNREGISTERED SOURCE OF ACTIVE INGREDIENT;NEW PRODUCT;Reduced Fee: 
Linked to PRIA Application; TIER I DATA REQUIREMEf'..'TS FOR PRODUCT CHEMISTRY, 
TOXICOLOGY, NON-TARGET ORGANISMS & PRODUCT PERFORMANCE MUST BE 
ADDRESSED WITH PRODUCT-SPECIFIC DATA OR REQUESTS FOR DATA WAIVERS 
WITH SUPPORTING SCIENCE;NO DATA COMPENSATION ISSUES;NON-FOOD USE 
OR FOOD USE HAVING ESTABLISHED TOLERANCE OR TOLERANCE EXEMPTION; 

No additional payment is due at this time. If you have any questions, please contact the 
Pesticide Registration Service Fee Ombudsman at (703) 308-0152. 

Sincerely, 
~~ 
Front End Processing Staff 
Information Technology & Resources Management Division 
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i 
IFee for Servicel {923037#-

This package includes the following 

~ New Registration 

0 Amendment 

~Studies? o Fee Waiver? 

0 volpay % Reduction: __ 

for Division 

0 AD 
~BPPD 

0 RD 

Risk Mgr. []}] 

Receipt No. S-1 923037 
:======~ 

EPA File Symbol/Reg. No. ':==8=9=2=8=5-=R~ 
Pin-Punch Date: I 8/31/2012 

D This item is NOT subject to FFS action. 

Action Code: 

Requested: I B <- 7 2. 

Granted: I f3t, 71 

Amount Due: $ __ _ 

Inert Cleared for Intended Use 

Reviewer: cft_tw'7"~ I 
Remarks: 

ParenVChild Decisions: 
Pr'--''''<v'/ ·. ~q z13)- R 

· <,ttohJ.._.
7

; 1"'72$5- If 

.. 
: 
~--------~ 

Uncleared Inert in Product 

Date: ~4io 

87



88



Pay.gov- Online Payment 

Online Payment 

Step 3: Confirm Payment 

Thank you. 
Your transaction has been successfully completed. 

Pay.gov Tracking Information 

Application Name: PRIA Service Fees 

Pay.gov TrackingiD: 257QC41M 

Agency Tracking ID: 74350727223 
Transaction Date and Time: 0812712012 23:40 EDT 

Payment Summary 

Address Information 

Account 
Holder Name: Amy Plato Roberts 

Billing 1150 18th Street 
Address: NW, Suite 1000 

Technology 
Billing Sciences Group 

Address 2: Inc. 
City: Washington 

S!ate I DC 
Provmce: 

Zip I Posta1
20036 Code: 

Country: USA 

Account Information 
American 

Card Type: Express 
Card Number: ************2368 

Decision 
Number: 

Registration 89285_R 
Number: 

Company Name: lsagro USA 

Company 89285 
Number: 

Action Code: 8672 

Page I of I 

11213 

Payment Information 

• Payment Amount: $8,269.00 
Transaction Date 08127/2012 

and Time: 23:40 EDT 

https ://www. pay. gov I pay gov /payments/authorizePlasticCardPayment.htm I 8/27/2012 89



Ple<:1$e read instructions en revert>e side before comtJ!fJfing form. Fonn Appro'""· OMS No. 2070-0060. Approval expires 05-31-98 

[8J Registration 
OPP Identifier Number 

P.J:PA United States 

Environmental Protection Agency 0Amendment 
Washington, DC 20460 D Other 

Application for Pesticide- Section I 
1. Company/Product Number 2. EPA Product Manager 3. Proposed Cfassification 

89285-R Linda Hollis I8J None D Restricted 4. Company/Product (Name) PM# 

IR9804 911Biochemicai/BPPD 
5. Name And Address Of Applicant (Include ZIP Code) 6. Expedited Review. In accordance with FIFRA Section 3(c)(3) 

lsagro USA, Inc. (b)(i), my product is similar or identical in composition and labeling 

430 Davis Drive, Suite 240 
to: 

Morrisville, NC 27560 
EPA Reg. No. 

D Check if this is a new address 
Product Name 

Section II 

D Amendment- Explain below. D Flnal Printed labels in response to 

: p Resubmlsslon in response to Agency letter dated 
Agency letter dated 

D "Me Too" Application. 
D Notification- Explain below. D Other- Explain Below. 

Explanation: Use additional page(s) If necessary. (For section I and Section II.) 

PRIA Category 8672- New product, unregistered source. Refer to cover letter dated August 29, 2012 for details. 

Pre-payment of PRIA fee: www.pay.gov Tracking 10: 257QC41M; Agency Tracking ID: 74350727223; Transaction 
Date and Time: Aug 27, 2012 23:40 EDT PM 

Section Ill 

1_ Material This Product Will Be Packaged In: 

Child Resfstant Packaging Unit Packaging \Nater Soluble Packaging 2. Type of Container 

DYes' 0 Yes 0 Yes ~ Metal 

[8J No [8J No [8J No Plastlc 

* Certification must If 'Yes' No. per lf"Yes" No. per D Glass 

be submitted Untt Packaging wgl. Container Unit Packaging wgt Container D Paper 

D Other (Specify) 

3, Location of Net Contents Information 4. Size(S) Retail Container 5. ~tlon of Label Directions 
[8J Label 0 Container 40 - 168 gallons On Label 

On Labeling accompanying product 

6. Manner in VVhich Label is Affixed to Product "" Uthographed 0 Other 
= Pager gfued 

Stenciled 

Section IV 

1' Contact Point (Complete items directly below for Identification of individual to be contacted, if necessary, to process this appflcation.) 

Name Title Terephone No. (Include Area Code) 

Mel Graben I mgraben@fsagro-usa.com Regulatory Manager (919) 321-5203 

Certification 6. Date Application 

I certify that the statements I have made on thfs form and all attachments: thereto are true, accurate and complete. Received 

1 acknowledge that any knowingly false or misleading statement may be punishable by fine or imprisonment or (Stamped) 
both under applicable law, 

2, Signature 3. Title 

~ 
Regulatory Consultant /aroberts@tsgl.lsa.com 

. •. . · . 

4. Typed Name 5. Date 
Amy Plato Roberts August 29, 2012 

EPA Fonn8570-1 (Rev. 8~94) Previous edft1ons are obsolete 
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Technology Sciences Group Inc. 

712 Fifth St., Suite A 
Davis, CA 95616 
Direct inCA: (530) 757-1432 
Direct in DC: (202) 828-8964 
Fax: (530) 757-1299 
E-Mail: aroberts@tsgusa.com 

Amy Plato Roberts 
Senior Regulatory consultant 

Linda Hollis, Chief, Biochemical Pesticides Branch 
Biopesticides and Pollution Prevention Division (7511 P) 
Office of Pesticide Programs, EPA 
One Potomac Yard 
2777 South Crystal Drive 
Arlington, VA 22202 

RE: IR9804 (EPA File Symbol 89285-R) 
B672 Application for new product, unregistered source 

Dear Ms. Hollis: 

August29,2012 

Enclosed with this letter you will find the following in support of a new technical grade 
active ingredient product, with an unregistered source: 

1) Application form; 
2) Copy or PRIA fee prepayment; 
3) Copy of letter of meeting minutes from May 24, 2011 and Agency letter of 

concurrence dated July 6, 2011; 
4) Confidential Statement of Formula; 
5) Certification with Respect to Citation of Data form; 
6) Data Matrix, including a publicly releasable "blacked-out' version; 
7) Copy of Product Safety Labs letter regarding inability to conduct an eye irritation 

study; 
8) Five (5) copies of the product label; 
9) Data Volumes 1 through 9 - refer to the Transmittal Document for a complete 

listing of data volume titles and corresponding OCSPP Guideline Numbers. 

Please note the following with regards to this application: 

Identity of the Product 

IR9804, containing the biochemical active ingredient allyl isothiocyanate (AITC), <s a 
Technical Grade Active Ingredient (TGA!) that is intended for further formulation info· 
EPA-registered end-use products that will be regulated by BPPD. Intended uso j;, 
formulated end-use products is as a pre-plant soil treatment for the control of soil borne 
fungi, nematodes, weeds and insects. End-use products will be soil-applied only, as a 
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pre-plant shank injection, broadcasUflat fume application, or raised bed application either 
shank injected into the row or injected through the drip irrigation system to field or 
greenhouse soils. All applications will be prior to planting crops, so this is a non-food 
use pesticide product. 

Product Chemistry Data 

A complete set of product chemistry data for a TGAI/MUP is submitted with this 
application - refer to Volume 2 of this submission. In addition, data on analysis of 
samples (five batches) is included in a separate data volume- refer to Volume 3 of this 
submission. 

Human Health Toxicity Data 

Product specific data on acute toxicity was generated as follows: 

Guideline No. 
870.1100 
870.1200 
870.1300 
870.2500 
870.2600 

Study 
Acute Oral Toxicity 
Acute Dermal Toxicity 
Acute Inhalation Toxicity 
Primary Dermal Irritation 
Dermal Skin Sensitization 

Result 
LD50 425.4 mgikg (Tax Cat II) 
LD50>200 mgikg (Tax Cat II) 
LC50 >0.21 mg/L (Tax Cat II) 
Corrosive to skin (Tox Cat I) 

Sensitizer 

Based on the results of the Primary Dermal Irritation study, the test facility determined it 
was not necessary to conduct a Primary Eye Irritation study, as the results would be 
corrosive (Tox Cat I) as well. See attached letter from Product Safety Labs. 

Rationales for relying on available data have been made for other Tier 1 biochemical 
TGAI data requirements. Rationales are based on information in published literature 
that provides end-points for AITC for subchronic toxicity, prenatal developmental toxicity 
and mutagenicity. Refer to Volume 9 of this submission. 

Ecotoxicity Data 

Rationales for no further testing have been submitted for all ecotoxicity data 
requirements - refer to Volume 9 of this submission. Rationales are based on 
information in published literature that provides end-points for AITC for certain nontarget 
species and a discussion on the anticipated lack of exposure from the methods of 
application and the degradation of the active ingredient post-application. 

E-Dossier Submission Pilot 

With the assistance of ITRMD (Bob Schultz) this label amendment and related tolerance 
exemption petition are being submitted electronically through the e-Dossier Submis5ipn 
Pilot. If you have any difficulty with the electronic submission of the information, ple11se 
do not hesitate to let me know. 
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With this application we believe all biochemical pesticide Tier 1 data requirements for 
new product have been fulfilled. Let me know if there are any questions or comments. 

Regards, 

Amy Plato Roberts 
Regulatory Consultant for lsagro USA Inc. 
Direct dial (530) 757-1432; aroberts@tsgysa.com 
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MRID Root Number 488241-00 

VOLUME 1 OF 9 OF SUBMISSION 

TRANSMITTAL DOCUMENT 

NAME AND ADDRESS OF SUBMITTER: 

lsagro USA, Inc. 
430 Davis Drive, Suite 240 
Morrisville, NC 27560 

REGULATORY ACTION: 

PRIA 8672 Application for Registration of IR9804 (EPA File Symbol 89285-R) 

TRANSMITTAL DATE: 

August 29, 2012 

LIST OF SUBMITTED STUDIES: 

MRID 
NUMBER 

488241-00 

488241-01 

488241-02 

488241-03 

488241-04 

488241-05 

488241-06 

488241-07 

488241-08 

VOLUME 
NUMBER 

1 of 9 

2 of9 

3 of9 

4 of 9 

5 of9 

6 of 9 

7 of9 

8 of 9 

9 of9 

COMPANY NAME: 

EPA STUDY TITLE 

(Transmittal Document) 

Product Chemistry for IR9804 

OCSPP 
GUIDELINE NUMBER 

880.1100-1400 
830.1700-1800 
830.6302-7300 

Five Batch Analysis for IR9804 880.1700-1800 

IR9804 Acute Oral Toxicity Up and Down Procedure 870.1100 
in Rats 

IR9804 Acute Dermal Toxicity Study in Rats 870.1200 

IR9804 Acute Inhalation Toxicity in Rats 870.1300 

IR9804 Primary Skin Irritation Study in Rabbits 870.2500 

IR9804 Local Lymph Node Assay (LLNA) in Mice 870.2600 

Response to Tier 1 Biochemical Data Requirements see @e page 

for IR9804 

lsagro USA, Inc. 

Page 1 of2 
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COMPANY OFFICIAL: 
Amy Plato Roberts, Regulatory Agent 

COMPANY CONTACT: Amy Plato Roberts 
Technology Sciences Group Inc. 
712 Fifth Street, Suite A, Davis, CA 95616 
Tel. (530) 757-1432; email: aroberts@tsgusa.com 
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Form Ar.nroved OMB Nos. 2070-0060; 2070-0107;2070-0122; 2070-0164 

,.., 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

\lSJ 1200 Pennsylvania Avenue, N.W. 
WASHINGTON, D.C. 20460 

Paperwork Reduction Act Notice: The publiC reportmg burden for this collection of information is estimated to average 1.25 hOUI"$ per response for registration 
and 0.25 hours per response for rereglstratJon and special review activities, indvdlng time for reading the instructions and completing the necessaryforf'ls. Send 
comments regarding burden estimate or any other aspect of l'lis collection of information, includir.g SU9!:JSStions fOr reducing the burden to~ Director, Collection 
Strategies Division (2137T), U.S. Environmental Protection Agency, f200 Pennsylvania Aver.ue, N.W., Washington, DC 20460. Do not send the completed form 
to lllis address. 

Certification with Respect to Citation of Data 

Appllcant'S!Registrant's Name, 

Jsagro USA, Inc. 
Address, and Telephone Number EPA Registration Number/File Symbol 

430 Davis Drive, Suite 240 82985-R 
Morrisville, NC 27560 

Active lngredient{s) andfor represenlative testcompound(s) Date 

Allyl isothiocyanate Augusl29, 2012 

General Use Pattem(s} {list all those Claimed for this product t.sing 40 CFR Part 158) Product Name 

Manufacturing Use IR9804 

NOTE: If your product is a 100% repackaging of another purchased EPA-registered product labeled for au the same uses en your label, you do not need to 
submit thia form. You must submit the Formulator's Exemption Statement(EPA Form 5570-27). 

D I am responding 1o a Data~Call~ln Notice, and have included wit'1 this form a lis! of companies sent offers of compensation {the Data Matrix form 
should be used tot this purpose). 

SECTION 1: METHOD OF DATA SUPPORT (Check cne mefhod only) 

D 
I am using the cite-all method of support, and have included with thls form 

[g] 
I am uslng 1he selective method of support (or cite-all option 

a list of companies sent offers of compensation (the Data Matrix form under the selective method), and have included with this form a 
should be used for this purpose), completed list of data requirements {the Data Matrix form must 

be used). 

SECTION II: GENERAL OFFER TO PAY 

[Required if using lne dte-al! mei.'lod or when using the cite-a!! oplfon under the selective melf'lod to satisfy one or more dala requiremenlsj 

D ! hereby offer and agree to pay compensation, to otner persons, wfln regard lo the approval of ihls application, lo the extenl required by FIFRA 

SECTION Ill: CERTIFICATION 

I certify that this application for registration, thiS fotm for reregistration, or this Data-Gall·ln !eSpOnse is st.~pported by all data .submitted or cited in the 
appllcalion for regis!(ation, the form for reregistra!ion, or the Data..Call~ln response. In addition, if the cite-aU option or CJte~an op!lOn under the selective method is 
lndicaled in Section I, this application is supported by all data in the Agency's flies that {1) concern the properties or effects of this product or an identical or 
substantially similar product, or one or more Of the ingredients in this product; and (2) is a type of data that would be required to be .$Ubmitted under the data 
requirements in effect on the date ci approval of this application if the application sought the inital registration of a product of identical or similar compo&-itior, and 
uses. 

1 ce1ify that for each exclusiVe use study cited in support of this registrallon or reregistration, that l am the original data submitter or that 1 have obtained 
the written permission of the original data submitter to cite that study. 

I certify that for each study cited in !!iupport of this registration or reregistration that is not an exclusive use study, either: (a) I am the original data 
submitter; (b) I have obtained the permission of the original data submitter to use the study in support of this application; (c) all periOOs of eligibility for compensation 
have expired for the study; (d) the study is in the public IJterature: or {e) I have notified ln writing the company that submitted the study and have offered(!) to pay 
compensation to the extent required by sections 3(c)(i)(F) and/or 3(c)(2)(B) of FIFRA; and (ii) to commence negotiations to delermine the amounl and terms of 
C()rnpensation, if any, to be paid for the use of the study. 

I certify that in all instances where an offer of compensation is required, copies of all offers to pay compensallon and evidence oftheirdelivery in 
accordance with sections 3(c)(i){F} andJor 3(c)(2XB) of FlFRA are available and will be submitled to the Agency upon request. Should l fail to produce such 
evidence- to the Agency upon reqt.est I understand thai the Agency may iniliate action to deny, cancel or st~spend the registration of my product in conformity with 
FIFRA 

I certify that the statements 1 have made on thls form and all attachments to /tare true, accurate, and comp~te. l acknowledge that any 
Knowingly false or misleading stamment may be punishable by fine or imprisonment or both under applicable law. 

Stgnature Date Typed or Printed Name and TiUe 

ri..!Jj..,_~ August 29, Amy Plato Roberts, Regulatory 
2012 Consultant 

~~vvv 

EPA Form 8570-34 12-2003 Electronic and Paper versions available. Submit only Paper version . . 
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Form Approved OMB No, 2070-0060 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

401 M Street, S.W. WASHINGTON, D.C. 20460 
Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for 
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of 
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not 
send the form to this address. 

DATA MATRIX 

Date August 29, 2012 EPA Reg. No./File Symbol Page 1 of4 
89285-R 

Applicant's/Registrant Name and Address Product 
lsagro USA, Inc. 
430 Davis Drive, Suite 240 IR9804 
Morrisville, NC 27560 

Ingredient Allyl isothiocyanate 

Guideline Reference Number Guideline study Name MRID Number Submitter Status Note 

OCSPP 880.1100 Product Identity and Composition 488241-01 lsagro USA, Inc. OWN 

OCSPP 880.1200 Description of Starting Materials, Production and 488241-01 lsagro USA, Inc. OWN 
Formulation Processes 

OCSPP 880.1400 Discussion of the Formation of Impurities 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.1700 Preliminary Analysis 488241-02 lsagro USA, Inc. OWN 

OCSPP 830.1750 . Certified Limits 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.1800 Enforcement Analytical Method 488241-01 lsagro USA, Inc. OWN . 

488241-02 

-OCSPP 830.6302 Color 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.6303 .. .· Physical State 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.6304 Odor 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.6313 Stability at Normal and Elevated Temperatures, Metals 488241-01 lsagro USA, Inc. OWN 
and Metal Ions 

OCSPP 830.6315 Flammability 488241-01 lsagro USA, Inc. OWN 

Signature Name and Title Date 

~ 
Amy Plato Roberts, Regulatory Agent August 29, 2012 

EPA Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version Agency Internal Use Copy 
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Form Approved OMB No, 2070-0060 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

401 M Street, S.W. WASHINGTON, D.C. 20460 
Paperwork Reduction Act Notice: The public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for 
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of 
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not 
send the form to this address. 

DATA MATRIX 

Date August 29, 2012 EPA Reg. No./File Symbol Page 2 of4 
89285-R 

Applicant's/Registrant Name and Address Product 
lsagro USA, Inc. 
430 Davis Drive, Suite 240 IR9804 
Morrisville, NC 27560 

Ingredient Allyl isothiocyanate 

Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note 

OCSPP 830.6317 Storage Stability 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.6319 Miscibility 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.6320 Corrosion Characteristics 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7000 PH 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7050 UVNisible Light Absorption 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7100 Viscosity 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7200 Melting Point I Melting Range 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7220 Boiling Point I Boiling Range 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7300 Bulk Dens'1ty 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7520 Particle Size, Fiber Length and Diameter Distribution 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7550, 7560. 7570 Partition Coefficient (n-Octanoi/Water) 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7840 Water Solub"lfity 488241-01 lsagro USA, Inc. OWN 

OCSPP 830.7950 Vapor Pressure 488241-01 lsagro USA, Inc. OWN 

Signature Name and Title Date 

~ 
Amy Plato Roberts, Regulatory Agent August 29, 2012 

EPA Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version Agency Internal Use Copy 
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Form Approved OMS No, 2070·0060 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

401 M Street, S.W. WASHINGTON, D.C. 20460 
Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for 
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of 
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street. S.W., Washington, DC 20460. Do not 
send the form to this address. 

DATA MATRIX 

Date August 29, 2012 EPA Reg. No./File Symbol 
89285-R 

Page 3 of 4 

Applicant's/Registrant Name and Address Product 
lsagro USA, Inc. 
430 Davis Drive, Suite 240 IR9804 
Morrisville, NC 27560 

Ingredient Allyl isothiocyanate 

Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note 

OCSPP 870.1100 Acute Oral Toxicity 488241-03 lsagro USA, Inc. OWN 

OCSPP 870.1200 Acute Dermal Toxicity 488241-04 lsagro USA, Inc. OWN 

OCSPP 870.1300 Acute Inhalation Toxicity 488241-05 lsagro USA, Inc. OWN 

OCSPP 870.2400 Primary Eye Irritation 488241-08 lsagro USA, Inc. OWN 

OCSPP 870.2500 Primary Dermal Irritation 488241-06 lsagro USA, Inc. OWN 

OCSPP 870.2600 Dermal Sensitization 488241-07 lsagro USA, Inc. OWN 

OCSPP 870.3100 90-Day Oral 488241-08 lsagro USA, Inc. OWN 

OCSPP 870.3250 90-Day Dermal 488241-08 lsagro USA, Inc. OWN 

OCSPP 870.3465 90-Day Inhalation 488241-08 lsagro USA, Inc. OWN 

OCSPP 870.3700 Prenatal Developmental 488241-08 lsagro USA, Inc. OWN 

OCSPP 870.5100 Bacterial Reverse Mutation Test 488241-08 lsagro USA, Inc. OWN 

OCSPP 870.5300, 5375 In vitro Mammalian Cell Assay 488241-08 lsagro USA, Inc. OWN 

Signature Name and Title Date 

~ 
Amy Plato Roberts, Regulatory Agent August 29, 2012 

EPA Form 8570·35 (9~97) Electronic and Paper versions available. Submit only Paper version Agency Internal Use Copy 
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Form Approved OMS No, 2070·0060 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
401 M Street, S.W. WASHINGTON, D.C. 20460 

Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for 
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of 
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not 
send the form to this address. 

DATA MATRIX 
Date August 29, 2012 EPA Reg. No./File Symbol 

89285-R 
Page 4 of4 

Applicant's/Registrant Name and Address Product 
lsagro USA, Inc. 
430 Davis Drive, Suite 240 IR9804 
Morrisville, NC 27560 

Ingredient Allyl isothiocyanate 
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note 

OCSPP 850.2100 Avian Acute Oral Toxicity 488241-08 lsagro USA, Inc. OWN 

OCSPP 850.2200 Avian Dietary Toxicity 488241-08 lsagro USA, Inc. OWN 

OCSPP 850.1075 Fish Acute Toxicity 488241-08 lsagro USA, Inc. OWN 

OCSPP 850.1010 Aquatic Invertebrate Acute Toxicity 488241-08 lsagro USA, Inc. OWN 

OCSPP 850.4100 Terrestrial Plant Toxicity, Seedling Emergence 488241-08 lsagro USA, Inc. OWN 

OCSPP 850.4150 Terrestrial Plant Toxicity, Vegetative Vigor 488241-08 lsagro USA, Inc. OWN 

OCSPP 880.4350 Nontarget Insect Testing 488241-08 lsagro USA, Inc. OWN 

~ure Name and Title Date . 

Amy Plato Roberts, Regulatory Agent August 29, 2012 

~,.{!-!: ~ 
EPA Form 8570·35 (9-97) Electronic and Paper versions available. Submit only Paper version Agency Internal Use Copy 
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Form Approved 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

401 M Street. S.W. WASHINGTON. D.C. 20460 
average 0.25 hours per response 

activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of 
for reducing the burden to: Director, OPP Information Management Division (2137)U .S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not 

Date 

lsagro USA. Inc. 
430 Davis Drive, Suite 240 
Morrisville, NC 27560 

Ingredient 

~ 
EPA and 

DATA MATRIX 

Page 1 of 4 

IR9804 

Note 

Amy Plato Roberts, Regulatory Agent I August 29, 2012 
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Date August 29, 2012 

lsagro USA, Inc. 
430 Davis Drive, Suite 240 
Morrisville, NC 27560 

Ingredient 

Form 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

M Street. S.W. WASHINGTON. D.C. 
average 0.25 hours per response 

including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of 
·cino the burden to: Director, OPP Information Management Division (2 t37)U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not 

Page 2 of 4 

IR9804 

versions Submit only Paper version 

102



EPA and version 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

to average 0.25 hours per response for registration activities and 0.25 hours per 
review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of 

includina suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not 
·-'-'~~~~ 

Date 

lsagro USA, Inc. 
430 Davis Drive, Suite 240 
Morrisville, NC 27560 

Ingredient Allyl isothiocyanate 

IR9804 
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EPA and Submit version 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response 
!Cial review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of 

including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street. S.W., Washington, DC 20460. Do not 

Date AUQUSt29, 2012 

lsagro USA, Inc. 
430 Davis Drive, Suite 240 
Morrisville, NC 27560 

IR9804 
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May 24, 2011 

Leonard Cole, 
RAL, Biochemical Pesticides Branch 

lsagro USA, Inc. 
430 Davis Drive, Suite 240 
Morrisville, NC 27560 
Phone (919) 321-5200 
Fax (919) 321-5220 

Biopesticides and Pollution Prevention Division (7511 P) 
Office of Pesticide Programs, EPA 
One Potomac Yard 
2777 South Crystal Drive 
Arlington, VA 22202 

RE: Notes on May 19, 2011 Meeting with lsagro USA Regarding AITC 

Dear Mr. Cole: 

May 24,2011 
Page I of3 

The purpose of this letter is to capture the highlights of our discussions on May 19, 2011 
regarding a new product registration for Ally isothiocyanate (AITC). In attendance at that 
meeting were: 

Andre Bryceland, BPPD 
Leonard Cole, BPPD 
Angela Gonzales, BPPD 
Linda Hollis, BPPD 
Mike McDavit, BPPD 
Jacob Moore, BPPD 
Chris Pfeifer, BPPD 

Mel Graben, lsagro USA 
Dennis Krass, lsagro USA 
Amy Roberts, TSG 

The purpose of the meeting was to address specific questions regarding an application for 
registration of AITC (per the agenda for that meeting; copy attached). The group discussed 
the following: 

A synthetic source of AITC will be used. EPA recommending that information to 
confirm it is structurally similar or identical to naturally-occurring AITC should be 
included in the product chemistry. lsagro USA identified synthetic AITC as 
approximately 99% pure (specific manufacturing location and 5 batch analysis have 
not yet been completed) and has the same CAS No., and thus the same PC Code for 
EPA, as naturally-occurring AITC. 
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May24, 2011 
Page 2 of3 

EPA recommended taking care in addressing physical I chemical property 
requirements for which there are not test notes - stability, storage stability and 
UVNisible Absorption. 

lsagro USA identified it will conduct an acute six-pack on the technical grade active 
ingredient (approx. 99%). EPA identified that information could be used to support 
rationales for not conducting studies on the formulated end-use product (approx. 96% 
AITC +  

 

For compliance with the National Organic Program (NOP) for organic production 
(PRN 2003-1), it will be important to demonstrate that the synthetic source is the 
same as the naturally-occurring source - in its structure and any other ways. EPA 
recommended petitioning the National Organic Standards Board (NOSB) for 
acceptance of the synthetic source. Another path would be to make an argument to 
EPA and EPA will then consult with NOP/NOSB for concurrence. Either way, this 
should be accomplished on a separate track from the PRIA application. 

lsagro USA discussed known half-life of AITC in water and soil from published 
literature, and information to support rationales for ecotoxicity data requirements. 
The Agency indicated there would not be a concern for avian, nontarget plant and 
nontarget insects based on the methods of application (direct soil injection or drip 
tape covered in plastic) and timing of application (pre-plant, so no blooming crops or 
growing plants present); however, there could be a concern for runoff for aquatic 
species. Care should be taken in the rationales to discuss the potential for runoff into 
waters and effects to aquatic species. 

The Agency questioned whether or not the pre-plant application would be a food use 
-would there still be A lTC present at the time crops are planted? It will be important 
for lsagro USA to provide information on why it is not a food use; specifically 
information on soil degradation, biodegradability, breakdown products, uptake of 
AITC, and/or other information to demonstrate AITC is not present or available when 
crops are planted. The registrant may consider risk mitigation language on the label 
in the form of a label restriction on when crops can be planted after treatment to 
ensure there is no AITC present. 

The Agency recommended BPPD scientist Mike Rexrode be included on the meeting 
minutes to obtain his feedback on the above issue. 

The Agency recommended submitting rationales for data requirements instead of a 
CITE-ALL. It is not clear if the data in EPA's files would be relevant to the product 
proposed. 

lsagro USA confirmed the end-use product will be marketed as a methyl bromide 
replacement. 

The Agency confirmed a PRIA Action Code of 8672. If there are two applications (a 
technical and an end-use product), they will be considered a primary/secondary and 
as such have a full fee for the first application and a 75% fee reduction for the second 
(per http://www.epa.gov/pesticides/fees/related-apps.html). 
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May 24,2011 
Page 3 of3 

We believe the above represents the results of our discussions. If you have any questions, 
comments or disagree with the notes above, please do not hesitate to contact me. 

Sincerely, 

~~ 
Mel Graben 
Regulatory and Technical Manager 
lsagro, USA 
430 Davis Drive 
Suite 240 
Morrisville, NC 27560 
e-mail: mqraben@isagro-usa.com 
Tel: 919-321-5203 
Fax: 919-321-5220 

cc: Linda Hollis, Branch Chief, BPPD 
Mike Rexrode, Scientist, BPPD 
Russell Jones, Senior Scientist, BPPD 
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Product Safety Labs 

Wednesday, February 08, 20!2 

Mel Graben 
lsagro USA 
430 Davis Dr,, Suite 240 
Morrisville, NC 27560 

RE: Cancellation of Eye Irritation Study on "IR<)804" 

Dear Mel: 

Due to the severity of results (corrosive to the skin) in the Skin Irritation Study 33711, we would suggest that 
you not conduct the eye irritation study and consider the sample severely irritating/corrosive to the eye. The 
regulations for eye irritation testing state that the study is not necessary if severe irritation is noted during 
skin irritation testing for the product. 

Please sign below and return this page to us via fax if you agree to cancel this study. 

Mel Graben 

Sincerely, 

J en ifer Dura 
tudy Director 

Product Safety Labs (www.productsafetvlabs.com) 
2394 US Highway 130 Suite E 
Dayton, NJ 08810 USA 
732-438-5100 Ext. !536 
JenniferDurando@productsafewlabs.com 

Product $atety Laboratories 
2394 US Highway 130 
sune E 
Dayton. NJ 08810 
USA 

Date 

T 1732-436-5100 
F 1132•230.420\l 
rul@productsatetvl~~"! 
W\WI.productsafetylct:3, :::,;r ,1 
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I 

IR9804 
Soil Treatment Pesticide for Formulating Purposes Only 

ACTIVE INGREDIENT : 
Allyl isothiocyanate (CAS No" 57-06-7)* <<<<«<««««H99"8% 
OTHER INGREDIENTS : < HHHH<H H < «««« 0<2% 
TOTAL: HH ««<« HH<H<HHH<HHHHH «« 100<0% 
*This product contains 8"5 lbs" active ingredient per gallon" 

KEEP OUT OF REACH OF CHILDREN 
DANGER- PELIGRO 

Si usted no entiende Ia etiqueta, busque a alguien para que se Ia explique a usted en 
detalle" (If you do not understand the label lind someone to explain It to you in detail.) 

.. ·.· .· ... .> . FIRST AID '> > . ... 
· Move person to fresh air. 

IF INHALED If person is not breathing, call 911 or an ambulance, then give artificial 
respiration, preferably mouth-to-mouth, if possible" 

" Call a ooison control center or doctor for further treatment advice" 
· Hold eye open and rinse slowly and gently with water for 15 to 20 minutes< 

IF IN EYES " Remove contact lenses, if present, after the first 5 minutes, then continue 
rinsing eye" 
" Call a polson control center or doctor for treatment advice" 

IF ON SKIN OR 
"Take off contaminated clothing. 

CLOTHING 
· Rinse skin immediately with plenty of water for 15 to 20 minutes" 
· Call a polson control center or doctor for treatment advice. 
·Call a poison control center or doctor immediately for treatment advice. 

IF SWALLOWED " Have person sip a glass of water if able to swallow. 
· Do not induce vomiting unless told to do so by a poison control center or doctoL 
· Do not give anything by mouth to an unconscious person" 

NOTE TO PHYSICIAN: Because rapid absorption may occur through lungs if product is aspirated and 
cause systemic effects, the decision to induce vom~ing or not should be made by a physician. 

Have the product container or label w~h you when calling a polson control center or doctor, or going for 
treatment 

For Chemical Emergency 
Spill leak Fire Exposure or Accident 

Call CHEMTREC Day or Night 
Domestic North America 800-424-9300 

International 703-527-3883 (collect calls accepted) 

EPA Registration No.: (pending as File Symbol 89285-R) 
EPA Establishment No.: XXXXXX 

NET CONTENTS: 

lsagro USA, Inc" 
430 Davis Drive, Suite 240, Morrisville, NC 27560 

IR9804; EPA Reg" No. (pending as File Symbol 89285-R) 
Label version (1) dated August 29, 2012 
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PRECAUTIONARY STATEMENTS 
HAZARD TO HUMANS AND DOMESTIC ANIMALS 

DANGER - PELIGRO. May be fatal if swallowed, absorbed through skin, or inhaled. Do 
not get in eyes, on skin or on clothing. Do not breathe vapour. Corrosive. Causes 
irreversible eye damage and skin burns. Prolonged or frequently repeated skin contact may 
cause allergic reactions in some individuals. Wear protective clothing, chemical-resistant 
gloves, respiratory protection and protective eyewear. Wash thoroughly with soap and water 
after handling and before eating, drinking, chewing gum or using tobacco, or using the toilet. 
Remove and wash contaminated clothing before reuse. 

ENVIRONMENTAL HAZARDS 
Do not discharge effluent containing this product into lakes, streams, ponds, estuaries, 
oceans, or other waters unless in accordance with the requirements of a National Pollutant 
Discharge Elimination System (NPDES) permit and the permitting authority has been notified 
in writing prior to discharge. Do not discharge effluent containing this product to sewer 
systems without previously notifying local sewage treatment plant authority. For guidance 
contact your local State Water Board or Regional Office of the EPA. Do not contaminate 
water when disposing of equipment washwaters or rinsate. 

DIRECTION FOR USE 
It is violation of Federal law to use this product in a manner inconsistent with its labelling. 
Read entire label. This product should be used only for formulation into a soil pesticide 
product for control of fungi, insects, nematodes and weeds. 

This product may be used to formulate products for any additional use(s) not listed on the 
MP label if the formulator, user group, or grower has complied with U.S. EPA submission 
requirements regarding support of such use(s). 

STORAGE AND DISPOSAL 
Do not contaminate water, food or feed by storage or disposal. 
PESTICIDE STORAGE: Store unused product in original container only in cool, dry area out 
of reach of children and animals. 
PESTICIDE DISPOSAL: Wastes resulting from the use of this product must be disposed of 
on site or at an approved waste disposal facility. 
CONTAINER DISPOSAL for non-refillable containers: Non-refillable container. Do not 
reuse or refill this container. Triple rinse (or equivalent) promptly after emptying. Triple rinse 
as follows: Empty the remaining contents into application equipment or a mix tank. Fill the 
container Y. full with water. Replace and tighten closures. Tip container on its side and roll it 
back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the 
container on its end and tip it back and forth several times. Turn the container over onto its 
other end and tip it back and forth several times. Empty the rinsate into application 
equipment or a mix tank or store rinsate for later use or disposal. Repeat this procedure two 
more times. Then offer for recycling or reconditioning, or puncture and dispose of in sanitary 
landfill, or incineration. Do not bum, unless allowed by state and local ordinances. 
CONTAINER DISPOSAL for rigid, refillable containers: Refillable container. Refill this 
container with IRF135 pesticide only. Do not reuse this container for any other purpose. 
Cleaning the container before final disposal is the responsibility of the person disposing of 
the container. Cleaning before refilling is the responsibility of the refiller. To clean the 
container before final disposal, empty the remaining contents from this container into 
application equipment or mix tank. Fill the container about 10 percent full with water. 
Agitate vigorously or recirculate water with the pump for 2 minutes. Pour or pump rinsate 
into application equipment or rinsate collection system. Repeat this rinsing procedure two 
more times. 

IR9804; EPA Reg. No. (pending as File Symbol 89285-R) 
Label version (1) dated August 29, 2012 
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LIMITATION OF WARRANTY AND LIABILITY 
Read the entire label before using this product, including this Limitation of Warranty and 
Liability. If the terms are not acceptable, return the product at once unopened for a refund of 
the purchase price. This Company warrants that this product conforms to the chemical 
description on the label and is reasonably fit for the purposes set forth in the Directions for 
Use when used in accordance with the Directions for Use under normal conditions. TO THE 
EXTENT CONSISTENT WITH APPLICABLE LAW, ISAGRO MAKES NO OTHER 
EXPRESS OR IMPLIED WARRANTY OF FITNESS OR MERCHANTABILITY OR ANY 
OTHER EXPRESS OR IMPLIED WARRANTY. 

IR9804; EPA Reg. No. (pending as File Symbol 89285-R) 
Label version (1) dated August 29, 2012 
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PR FORM 9-11 
(MARCH 2006) 

1-

-

FILE SYMBOL 

REGISTRA!~ON NO. ~ cl .2 ~s _,, 

CONFIDE ,TIAL STATEMENT OF FOR ULA ENCLOSED 
DATE 

liD l'r"'" 

AUG 31 Z012 

SUBMITTED BY (.1) 

APPLICANT BASIC SUPPUER Do Not Write Comments, 
Formula, or Parts of Formula 

on This Envelope 

NOTE 
It shall be unlawful-for any person to usc for his own advantage 

or to reveal, other than to the Secretary. or officials or employees of 

the United States Department of Agriculture or other Federal agencies, 

or to the courts In response to a subpoena, or to physicians, and In 

emergencies to pharmacists and other qualified persons, for use In 

the preparation of antidotes, In accordance with such directions as 

the Secretary may prescribe, any Information relative to formulas of 

products acquired by authority of Section 4 of the "Federal Insecticide, 

Fungicide, and Rodenticide Act. " 
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